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We investigate electron paring in a two-dimensional electron system mediated by vacuum fluctuations inside
a nanoplasmonic terahertz cavity. We show that the structured cavity vacuum can induce long-range attractive
interactions between current fluctuations which lead to pairing in generic materials with critical temperatures
in the low-Kelvin regime for realistic parameters. The induced state is a pair density wave superconductor
which can show a transition from a fully gapped to a partially gapped phase - akin to the pseudogap phase in
high-Tc superconductors. Our findings provide a promising tool for engineering intrinsic electron interactions
in two-dimensional materials.
Pairing between fermionic quasi-particles in solids through
the exchange of virtual bosonic excitations is one of the most
studied phenomena in the solid state because it can lead to
remarkable emergent phases of matter like superconductiv-
ity. This phenomenon has been extensively investigated for
the case of attractive interactions induced by phonons [1] and
magnetic excitations [2]. Vacuum fluctuations of the trans-
verse electromagnetic field can also provide attractive interac-
tions, albeit with far lower efficiency. These current-current
interactions in the Fermi liquid have to date been discussed
in free space, where effects are restricted to very low temper-
atures [3–7], or in strongly correlated materials, where they
could lead to the pairing of spinons [8, 9]. However, inter-
actions between current fluctuations and vacuum excitations
of the electromagnetic field can occur within a cavity over
mode volumes far below the free-space diffraction limit λ3
(e.g. V ∼ 10−5λ3 in [15]). These conditions are routinely
created in nanoplasmonic cavities in the THz regime [12–18],
where the ultrastrong coupling regime between light and mat-
ter can be reached even in bad cavities. This compression of
the cavity field increases the vacuum field strength (∼ 1/√V),
and thereby enhances the induced interaction (∼ 1/V) to an
experimentally accessible regime.
Furthermore, the cavity structures the electromagnetic vac-
uum by inducing a photonic bandgap ~ω0 and creating an ef-
fective photon mass ~ω0/c2 (where c is the speed of light in
the cavity filling material) that reduces its group velocity. The
extremely low temperature scale of the effect in free space,
which is attributed to the smallness of the Fermi velocity with
respect to the speed of light [6], should thus be enhanced fur-
ther. In contrast to polariton-mediated superconductivity [19–
21], where the glue for electron pairing is provided by the ex-
change of hybridised exciton-photon or phonon-polariton [22]
states in a cavity, the direct interaction with a cavity does not
require the pumping of the cavity, and is also not affected by
excitonic interactions. Thermal excitations of the cavity field
are prevented by sufficiently low temperatures.
In this letter, we show that the coupling of a THz cavity
field to intraband transitions of a two-dimensional electron gas
gives rise to a superconducting instability with a critical tem-
perature that can reach the low-Kelvin regime using realistic
cavity and material parameters. The electron-photon coupling
preserves the electron spin, such that the cavity can mediate
both singlet and triplet pairing. The realized state is deter-
mined by short-ranged electronic interactions in the sample
material.
We consider a two-dimensional electron gas placed into a
cavity made of two mirrors [see Fig. 1(a)]. The electronic
Hamiltonian is given by H0 =
∑
~k,σ ~kc
†
~kσ
c~kσ, where c~kσ de-
stroys an electron with quasi-momentum ~k and polarization
σ, and the electron dispersion ~k is determined by the lattice
geometry. The multimode cavity is described by the Hamilto-
nian H f =
∑
~q,s ~ωqa
†
~q,sa~q,s, where a~q,s describes the annihila-
tion operator of a photon with in-plane momentum ~q and po-
larization s, and with dispersionωq = ω0(1+(c|~q|/ω0)2)1/2. To
leading order, the interaction between cavity and electron sys-
tem is given by the paramagnetic coupling of the form [23, 24]
Hint =
∑
~k,σ,~q,s
g(~q)
~k,s√
N
(
a~q,s + a
†
−~q,s
)
c†
~k+~q,σ
c~k,σ, (1)
where g(~q)
~k,s
is a coupling parameter, and N indicates the num-
ber of sites. We model the cavity mode compression be-
low the diffraction limit by a compression factor A, such that
g ∝ 1/√A (see SI). Note that we have not invoked the com-
monly used dipole approximation, nor the rotating wave ap-
proximation which can fail in the strong-coupling regime in
a two-dimensional electron gas [25]. While our calculations
are based on a specific model for the cavity geometry shown
in Fig. 1(a) (details can be found in the supplementary infor-
mation (SI)), we expect the main results of our paper to be
independent of the specific details of the cavity mode.
Integrating out the cavity degrees of freedom, which are in
their ground state, and using that ~ωq  |~k − ~k′ |, the in-
teraction Hamiltonian (1) yields the cavity-mediated electron
interaction
Veff = − 1N
∑
~k,σ,~k′,σ′
∑
~q,s
g(~q)
~k,s
g(−~q)
~k′,s
~ωq
c†
~k+~q,σ
c~k,σc
†
~k′−~q,σ′c~k′,σ′ . (2)
Eq. (2) describes the interaction between current fluctuations
mediated by the structured electromagnetic vacuum. Due to
the symmetry of the electromagnetic field, this interaction is
attractive for electrons propagating in the same direction. This
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(b2)
<latexit sha1_base64="LyvoN7GYn7WUZoSB2F01GUiz4os=">AAAB6nicdVBNS8NAEN3Ur1 q/qh69LBahXkJSNbW3ohePFYwW2lA22027dHcTdjdCKf0LXjyoePUXefPfuEkjqOiDgcd7M8zMCxNGlXacD6u0tLyyulZer2xsbm3vVHf3blWcSkx8HLNYdkOkCKOC+JpqRrqJJIiHjNyFk8vMv7 snUtFY3OhpQgKORoJGFCOdSfWwcTyo1hy7ceZ5LRfmpHlSEK/pQdd2ctRAgc6g+t4fxjjlRGjMkFI910l0MENSU8zIvNJPFUkQnqAR6RkqECcqmOW3zuGRUYYwiqUpoWGufp+YIa7UlIemkyM9V r+9TPzL66U6Og9mVCSpJgIvFkUpgzqG2eNwSCXBmk0NQVhScyvEYyQR1iaeignh61P4P/Ebdst2r09r7YsijTI4AIegDlzQBG1wBTrABxiMwQN4As8Wtx6tF+t10Vqyipl98APW2yfkG42w</lat exit><latexit sha1_base64="LyvoN7GYn7WUZoSB2F01GUiz4os=">AAAB6nicdVBNS8NAEN3Ur1 q/qh69LBahXkJSNbW3ohePFYwW2lA22027dHcTdjdCKf0LXjyoePUXefPfuEkjqOiDgcd7M8zMCxNGlXacD6u0tLyyulZer2xsbm3vVHf3blWcSkx8HLNYdkOkCKOC+JpqRrqJJIiHjNyFk8vMv7 snUtFY3OhpQgKORoJGFCOdSfWwcTyo1hy7ceZ5LRfmpHlSEK/pQdd2ctRAgc6g+t4fxjjlRGjMkFI910l0MENSU8zIvNJPFUkQnqAR6RkqECcqmOW3zuGRUYYwiqUpoWGufp+YIa7UlIemkyM9V r+9TPzL66U6Og9mVCSpJgIvFkUpgzqG2eNwSCXBmk0NQVhScyvEYyQR1iaeignh61P4P/Ebdst2r09r7YsijTI4AIegDlzQBG1wBTrABxiMwQN4As8Wtx6tF+t10Vqyipl98APW2yfkG42w</lat exit><latexit sha1_base64="LyvoN7GYn7WUZoSB2F01GUiz4os=">AAAB6nicdVBNS8NAEN3Ur1 q/qh69LBahXkJSNbW3ohePFYwW2lA22027dHcTdjdCKf0LXjyoePUXefPfuEkjqOiDgcd7M8zMCxNGlXacD6u0tLyyulZer2xsbm3vVHf3blWcSkx8HLNYdkOkCKOC+JpqRrqJJIiHjNyFk8vMv7 snUtFY3OhpQgKORoJGFCOdSfWwcTyo1hy7ceZ5LRfmpHlSEK/pQdd2ctRAgc6g+t4fxjjlRGjMkFI910l0MENSU8zIvNJPFUkQnqAR6RkqECcqmOW3zuGRUYYwiqUpoWGufp+YIa7UlIemkyM9V r+9TPzL66U6Og9mVCSpJgIvFkUpgzqG2eNwSCXBmk0NQVhScyvEYyQR1iaeignh61P4P/Ebdst2r09r7YsijTI4AIegDlzQBG1wBTrABxiMwQN4As8Wtx6tF+t10Vqyipl98APW2yfkG42w</lat exit><latexit sha1_base64="LyvoN7GYn7WUZoSB2F01GUiz4os=">AAAB6nicdVBNS8NAEN3Ur1 q/qh69LBahXkJSNbW3ohePFYwW2lA22027dHcTdjdCKf0LXjyoePUXefPfuEkjqOiDgcd7M8zMCxNGlXacD6u0tLyyulZer2xsbm3vVHf3blWcSkx8HLNYdkOkCKOC+JpqRrqJJIiHjNyFk8vMv7 snUtFY3OhpQgKORoJGFCOdSfWwcTyo1hy7ceZ5LRfmpHlSEK/pQdd2ctRAgc6g+t4fxjjlRGjMkFI910l0MENSU8zIvNJPFUkQnqAR6RkqECcqmOW3zuGRUYYwiqUpoWGufp+YIa7UlIemkyM9V r+9TPzL66U6Og9mVCSpJgIvFkUpgzqG2eNwSCXBmk0NQVhScyvEYyQR1iaeignh61P4P/Ebdst2r09r7YsijTI4AIegDlzQBG1wBTrABxiMwQN4As8Wtx6tF+t10Vqyipl98APW2yfkG42w</lat exit>
E
ig
en
va
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⌫
<latexit sha1_base64="94jBCMpqXQaCu3uOgrkaQZajdSY=">AAACAHicdVDLSgNBEJz1GeMr6kXwMhgET2FXoya3oAgeIxgjJCHMTjrJkNnZZaY3GJZ48Ve8eFDx6md482+cPAQVLWgoqrrp7vIjKQy67oczMzs3v7CYWkovr6yurWc2Nq9NGGsOFR7KUN/4zIAUCiooUMJNpIEFvoSq3zsb+dU+aCNCdYWDCBoB6yjRFpyhlZqZ7TrCLSbnogOqz2QMhg5pXcW0mcm6ucODo4J3SCfkOD8hJ8U89XLuGFkyRbmZea+3Qh4HoJBLZkzNcyNsJEyj4BKG6XpsIGK8xzpQs1SxAEwjGX8wpHtWadF2qG0ppGP1+0TCAmMGgW87A4Zd89sbiX95tRjbhUYiVBQjKD5Z1I4lxZCO4qAtoYGjHFjCuBb2Vsq7TDOONrS0DeHrU/o/qRzkijnvMp8tnU7TSJEdskv2iUdOSIlckDKpEE7uyAN5Is/OvfPovDivk9YZZzqzRX7AefsEMdWW7w==</latexit><latexit sha1_base64="94jBCMpqXQaCu3uOgrkaQZajdSY=">AAACAHicdVDLSgNBEJz1GeMr6kXwMhgET2FXoya3oAgeIxgjJCHMTjrJkNnZZaY3GJZ48Ve8eFDx6md482+cPAQVLWgoqrrp7vIjKQy67oczMzs3v7CYWkovr6yurWc2Nq9NGGsOFR7KUN/4zIAUCiooUMJNpIEFvoSq3zsb+dU+aCNCdYWDCBoB6yjRFpyhlZqZ7TrCLSbnogOqz2QMhg5pXcW0mcm6ucODo4J3SCfkOD8hJ8U89XLuGFkyRbmZea+3Qh4HoJBLZkzNcyNsJEyj4BKG6XpsIGK8xzpQs1SxAEwjGX8wpHtWadF2qG0ppGP1+0TCAmMGgW87A4Zd89sbiX95tRjbhUYiVBQjKD5Z1I4lxZCO4qAtoYGjHFjCuBb2Vsq7TDOONrS0DeHrU/o/qRzkijnvMp8tnU7TSJEdskv2iUdOSIlckDKpEE7uyAN5Is/OvfPovDivk9YZZzqzRX7AefsEMdWW7w==</latexit><latexit sha1_base64="94jBCMpqXQaCu3uOgrkaQZajdSY=">AAACAHicdVDLSgNBEJz1GeMr6kXwMhgET2FXoya3oAgeIxgjJCHMTjrJkNnZZaY3GJZ48Ve8eFDx6md482+cPAQVLWgoqrrp7vIjKQy67oczMzs3v7CYWkovr6yurWc2Nq9NGGsOFR7KUN/4zIAUCiooUMJNpIEFvoSq3zsb+dU+aCNCdYWDCBoB6yjRFpyhlZqZ7TrCLSbnogOqz2QMhg5pXcW0mcm6ucODo4J3SCfkOD8hJ8U89XLuGFkyRbmZea+3Qh4HoJBLZkzNcyNsJEyj4BKG6XpsIGK8xzpQs1SxAEwjGX8wpHtWadF2qG0ppGP1+0TCAmMGgW87A4Zd89sbiX95tRjbhUYiVBQjKD5Z1I4lxZCO4qAtoYGjHFjCuBb2Vsq7TDOONrS0DeHrU/o/qRzkijnvMp8tnU7TSJEdskv2iUdOSIlckDKpEE7uyAN5Is/OvfPovDivk9YZZzqzRX7AefsEMdWW7w==</latexit><latexit sha1_base64="94jBCMpqXQaCu3uOgrkaQZajdSY=">AAACAHicdVDLSgNBEJz1GeMr6kXwMhgET2FXoya3oAgeIxgjJCHMTjrJkNnZZaY3GJZ48Ve8eFDx6md482+cPAQVLWgoqrrp7vIjKQy67oczMzs3v7CYWkovr6yurWc2Nq9NGGsOFR7KUN/4zIAUCiooUMJNpIEFvoSq3zsb+dU+aCNCdYWDCBoB6yjRFpyhlZqZ7TrCLSbnogOqz2QMhg5pXcW0mcm6ucODo4J3SCfkOD8hJ8U89XLuGFkyRbmZea+3Qh4HoJBLZkzNcyNsJEyj4BKG6XpsIGK8xzpQs1SxAEwjGX8wpHtWadF2qG0ppGP1+0TCAmMGgW87A4Zd89sbiX95tRjbhUYiVBQjKD5Z1I4lxZCO4qAtoYGjHFjCuBb2Vsq7TDOONrS0DeHrU/o/qRzkijnvMp8tnU7TSJEdskv2iUdOSIlckDKpEE7uyAN5Is/OvfPovDivk9YZZzqzRX7AefsEMdWW7w==</latexit>
Eigenvalue index i
<latexit sha1_base64="iDnlFDL5wPT2t/o/y+7Qmx3Sl3w=">AAACAXicdVD LSgNBEJyNrxhfq57Ey2AQPIVdja9bUASPCkYDSQizk04cMju7zPSGhCV48Ve8eFDx6l9482+cPAQVLWgoqrrp7gpiKQx63oeTmZqemZ3LzucWFpeWV9zVtWsTJZpD mUcy0pWAGZBCQRkFSqjEGlgYSLgJOqdD/6YL2ohIXWE/hnrI2kq0BGdopYa7UUPoYXom2qC6TCZAhWpCjw5Ew817hb3d/SN/j47JQXFMDo+L1C94I+TJBBcN973Wj HgSgkIumTFV34uxnjKNgksY5GqJgZjxDmtD1VLFQjD1dPTCgG5bpUlbkbalkI7U7xMpC43ph4HtDBnemt/eUPzLqybYOqqnQsUJguLjRa1EUozoMA/aFBo4yr4ljG thb6X8lmnG0aaWsyF8fUr/J+XdwnHBvyzmSyeTNLJkk2yRHeKTQ1Ii5+SClAknd+SBPJFn5955dF6c13FrxpnMrJMfcN4+AWknl6g=</latexit><latexit sha1_base64="iDnlFDL5wPT2t/o/y+7Qmx3Sl3w=">AAACAXicdVD LSgNBEJyNrxhfq57Ey2AQPIVdja9bUASPCkYDSQizk04cMju7zPSGhCV48Ve8eFDx6l9482+cPAQVLWgoqrrp7gpiKQx63oeTmZqemZ3LzucWFpeWV9zVtWsTJZpD mUcy0pWAGZBCQRkFSqjEGlgYSLgJOqdD/6YL2ohIXWE/hnrI2kq0BGdopYa7UUPoYXom2qC6TCZAhWpCjw5Ew817hb3d/SN/j47JQXFMDo+L1C94I+TJBBcN973Wj HgSgkIumTFV34uxnjKNgksY5GqJgZjxDmtD1VLFQjD1dPTCgG5bpUlbkbalkI7U7xMpC43ph4HtDBnemt/eUPzLqybYOqqnQsUJguLjRa1EUozoMA/aFBo4yr4ljG thb6X8lmnG0aaWsyF8fUr/J+XdwnHBvyzmSyeTNLJkk2yRHeKTQ1Ii5+SClAknd+SBPJFn5955dF6c13FrxpnMrJMfcN4+AWknl6g=</latexit><latexit sha1_base64="iDnlFDL5wPT2t/o/y+7Qmx3Sl3w=">AAACAXicdVD LSgNBEJyNrxhfq57Ey2AQPIVdja9bUASPCkYDSQizk04cMju7zPSGhCV48Ve8eFDx6l9482+cPAQVLWgoqrrp7gpiKQx63oeTmZqemZ3LzucWFpeWV9zVtWsTJZpD mUcy0pWAGZBCQRkFSqjEGlgYSLgJOqdD/6YL2ohIXWE/hnrI2kq0BGdopYa7UUPoYXom2qC6TCZAhWpCjw5Ew817hb3d/SN/j47JQXFMDo+L1C94I+TJBBcN973Wj HgSgkIumTFV34uxnjKNgksY5GqJgZjxDmtD1VLFQjD1dPTCgG5bpUlbkbalkI7U7xMpC43ph4HtDBnemt/eUPzLqybYOqqnQsUJguLjRa1EUozoMA/aFBo4yr4ljG thb6X8lmnG0aaWsyF8fUr/J+XdwnHBvyzmSyeTNLJkk2yRHeKTQ1Ii5+SClAknd+SBPJFn5955dF6c13FrxpnMrJMfcN4+AWknl6g=</latexit><latexit sha1_base64="iDnlFDL5wPT2t/o/y+7Qmx3Sl3w=">AAACAXicdVD LSgNBEJyNrxhfq57Ey2AQPIVdja9bUASPCkYDSQizk04cMju7zPSGhCV48Ve8eFDx6l9482+cPAQVLWgoqrrp7gpiKQx63oeTmZqemZ3LzucWFpeWV9zVtWsTJZpD mUcy0pWAGZBCQRkFSqjEGlgYSLgJOqdD/6YL2ohIXWE/hnrI2kq0BGdopYa7UUPoYXom2qC6TCZAhWpCjw5Ew817hb3d/SN/j47JQXFMDo+L1C94I+TJBBcN973Wj HgSgkIumTFV34uxnjKNgksY5GqJgZjxDmtD1VLFQjD1dPTCgG5bpUlbkbalkI7U7xMpC43ph4HtDBnemt/eUPzLqybYOqqnQsUJguLjRa1EUozoMA/aFBo4yr4ljG thb6X8lmnG0aaWsyF8fUr/J+XdwnHBvyzmSyeTNLJkk2yRHeKTQ1Ii5+SClAknd+SBPJFn5955dF6c13FrxpnMrJMfcN4+AWknl6g=</latexit> Distance !0r/c
⇠ e
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p
x
<latexit sha1_base64="q9BqmwaxnUq4j4h/FpcmZENVrfE=">AAACBnicdVDLSsNAFJ34rPUVdSnIYBHcWNKqqd0V3bisYGyhiWUynbRDJ w9nJtISsnPjr7hxoeLWb3Dn3zhNI6jogQuHc+7l3nvciFEhDeNDm5mdm19YLCwVl1dW19b1jc0rEcYcEwuHLORtFwnCaEAsSSUj7YgT5LuMtNzh2cRv3RIuaBhcynFEHB/1A+pRjKSSuvqOLagPbY8jnJDr5ACOUpgmtrjhMhmlaVcvGeXqsWnWKzAjtcOcmDUTVspGhhLI0ezq73YvxLFPAo kZEqJTMSLpJIhLihlJi3YsSITwEPVJR9EA+UQ4SfZHCveU0oNeyFUFEmbq94kE+UKMfVd1+kgOxG9vIv7ldWLpnTgJDaJYkgBPF3kxgzKEk1Bgj3KCJRsrgjCn6laIB0hlIlV0RRXC16fwf2JVy/WycXFUapzmaRTANtgF+6ACaqABzkETWACDO/AAnsCzdq89ai/a67R1RstntsAPaG+fYW6Z 4g==</latexit><latexit sha1_base64="q9BqmwaxnUq4j4h/FpcmZENVrfE=">AAACBnicdVDLSsNAFJ34rPUVdSnIYBHcWNKqqd0V3bisYGyhiWUynbRDJ w9nJtISsnPjr7hxoeLWb3Dn3zhNI6jogQuHc+7l3nvciFEhDeNDm5mdm19YLCwVl1dW19b1jc0rEcYcEwuHLORtFwnCaEAsSSUj7YgT5LuMtNzh2cRv3RIuaBhcynFEHB/1A+pRjKSSuvqOLagPbY8jnJDr5ACOUpgmtrjhMhmlaVcvGeXqsWnWKzAjtcOcmDUTVspGhhLI0ezq73YvxLFPAo kZEqJTMSLpJIhLihlJi3YsSITwEPVJR9EA+UQ4SfZHCveU0oNeyFUFEmbq94kE+UKMfVd1+kgOxG9vIv7ldWLpnTgJDaJYkgBPF3kxgzKEk1Bgj3KCJRsrgjCn6laIB0hlIlV0RRXC16fwf2JVy/WycXFUapzmaRTANtgF+6ACaqABzkETWACDO/AAnsCzdq89ai/a67R1RstntsAPaG+fYW6Z 4g==</latexit><latexit sha1_base64="q9BqmwaxnUq4j4h/FpcmZENVrfE=">AAACBnicdVDLSsNAFJ34rPUVdSnIYBHcWNKqqd0V3bisYGyhiWUynbRDJ w9nJtISsnPjr7hxoeLWb3Dn3zhNI6jogQuHc+7l3nvciFEhDeNDm5mdm19YLCwVl1dW19b1jc0rEcYcEwuHLORtFwnCaEAsSSUj7YgT5LuMtNzh2cRv3RIuaBhcynFEHB/1A+pRjKSSuvqOLagPbY8jnJDr5ACOUpgmtrjhMhmlaVcvGeXqsWnWKzAjtcOcmDUTVspGhhLI0ezq73YvxLFPAo kZEqJTMSLpJIhLihlJi3YsSITwEPVJR9EA+UQ4SfZHCveU0oNeyFUFEmbq94kE+UKMfVd1+kgOxG9vIv7ldWLpnTgJDaJYkgBPF3kxgzKEk1Bgj3KCJRsrgjCn6laIB0hlIlV0RRXC16fwf2JVy/WycXFUapzmaRTANtgF+6ACaqABzkETWACDO/AAnsCzdq89ai/a67R1RstntsAPaG+fYW6Z 4g==</latexit>
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⌫1
<latexit sha1_base64="YBumgSDYQskwq3wnGV6hIanQsCY=">AAAB63icdVBNS8NAEJ 34WetX1aOXxSJ4CklbbXsrevFYwdhCG8pmu2mXbjZhdyOU0N/gxYOKV/+QN/+N26aCij4YeLw3w8y8IOFMacf5sFZW19Y3Ngtbxe2d3b390sHhnYpTSahHYh7LboAV5UxQTzPNaTeRFE cBp51gcjX3O/dUKhaLWz1NqB/hkWAhI1gbyeuLdOAOSmXHrlbOG24V5eSilpN6s4Zc21mgDEu0B6X3/jAmaUSFJhwr1XOdRPsZlpoRTmfFfqpogskEj2jPUIEjqvxscewMnRpliMJYm hIaLdTvExmOlJpGgemMsB6r395c/MvrpTps+BkTSaqpIPmiMOVIx2j+ORoySYnmU0MwkczcisgYS0y0yadoQvj6FP1PvIrdtN2bWrl1uUyjAMdwAmfgQh1acA1t8IAAgwd4gmdLWI/Wi /Wat65Yy5kj+AHr7RNmBI6f</latexit><latexit sha1_base64="YBumgSDYQskwq3wnGV6hIanQsCY=">AAAB63icdVBNS8NAEJ 34WetX1aOXxSJ4CklbbXsrevFYwdhCG8pmu2mXbjZhdyOU0N/gxYOKV/+QN/+N26aCij4YeLw3w8y8IOFMacf5sFZW19Y3Ngtbxe2d3b390sHhnYpTSahHYh7LboAV5UxQTzPNaTeRFE cBp51gcjX3O/dUKhaLWz1NqB/hkWAhI1gbyeuLdOAOSmXHrlbOG24V5eSilpN6s4Zc21mgDEu0B6X3/jAmaUSFJhwr1XOdRPsZlpoRTmfFfqpogskEj2jPUIEjqvxscewMnRpliMJYm hIaLdTvExmOlJpGgemMsB6r395c/MvrpTps+BkTSaqpIPmiMOVIx2j+ORoySYnmU0MwkczcisgYS0y0yadoQvj6FP1PvIrdtN2bWrl1uUyjAMdwAmfgQh1acA1t8IAAgwd4gmdLWI/Wi /Wat65Yy5kj+AHr7RNmBI6f</latexit><latexit sha1_base64="YBumgSDYQskwq3wnGV6hIanQsCY=">AAAB63icdVBNS8NAEJ 34WetX1aOXxSJ4CklbbXsrevFYwdhCG8pmu2mXbjZhdyOU0N/gxYOKV/+QN/+N26aCij4YeLw3w8y8IOFMacf5sFZW19Y3Ngtbxe2d3b390sHhnYpTSahHYh7LboAV5UxQTzPNaTeRFE cBp51gcjX3O/dUKhaLWz1NqB/hkWAhI1gbyeuLdOAOSmXHrlbOG24V5eSilpN6s4Zc21mgDEu0B6X3/jAmaUSFJhwr1XOdRPsZlpoRTmfFfqpogskEj2jPUIEjqvxscewMnRpliMJYm hIaLdTvExmOlJpGgemMsB6r395c/MvrpTps+BkTSaqpIPmiMOVIx2j+ORoySYnmU0MwkczcisgYS0y0yadoQvj6FP1PvIrdtN2bWrl1uUyjAMdwAmfgQh1acA1t8IAAgwd4gmdLWI/Wi /Wat65Yy5kj+AHr7RNmBI6f</latexit><latexit sha1_base64="YBumgSDYQskwq3wnGV6hIanQsCY=">AAAB63icdVBNS8NAEJ 34WetX1aOXxSJ4CklbbXsrevFYwdhCG8pmu2mXbjZhdyOU0N/gxYOKV/+QN/+N26aCij4YeLw3w8y8IOFMacf5sFZW19Y3Ngtbxe2d3b390sHhnYpTSahHYh7LboAV5UxQTzPNaTeRFE cBp51gcjX3O/dUKhaLWz1NqB/hkWAhI1gbyeuLdOAOSmXHrlbOG24V5eSilpN6s4Zc21mgDEu0B6X3/jAmaUSFJhwr1XOdRPsZlpoRTmfFfqpogskEj2jPUIEjqvxscewMnRpliMJYm hIaLdTvExmOlJpGgemMsB6r395c/MvrpTps+BkTSaqpIPmiMOVIx2j+ORoySYnmU0MwkczcisgYS0y0yadoQvj6FP1PvIrdtN2bWrl1uUyjAMdwAmfgQh1acA1t8IAAgwd4gmdLWI/Wi /Wat65Yy5kj+AHr7RNmBI6f</latexit>
⌫2
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FIG. 1. (a) A 2d electron lattice depicted by yellow sites interacts with a cavity, whose electric field distribution is indicated in red. The
electronic hopping amplitude t is also sketched. (b) The exchange of virtual photons between electric intraband transitions creates an effective
electron interaction. This is decomposed into two contributions as described in the main text: (b1) displays the effect of the lattice geometry
on the cavity-mediated interaction across the first Brillouin zone as a function of the nesting vector ~Q. (b2) shows the interactions tailing off as
e−x/
√
x, with x = ω0r/c, and diverging logarithmically at the origin. (c) Leading eigenvalues νi according to Eq. (5). (d) The eigenfunctions
corresponding to eigenvalues ν1 and ν2 pertaining to a nesting vector ~Q = k0(1, 1) are shown along the positive quadrant of the Fermi surface,
and positive and negative sectors of wavefunctions are indicated. The colour code is given on the right. ν1 corresponds to an singlet, and
ν2 to triplet symmetry. We used parameters appropriate for a 2D electron gas in GaAs; relative permittivity  = 13, electron band mass
m∗ = 0.069me, chemical potential µ = −3.98t, lattice constant a = 5.6 Å, and a cavity frequency ω0 = 2pi × 5 THz.
“Amperean” pairing instability can give rise to superconduc-
tivity with the Cooper pairs residing on the same side of the
Fermi surface, and having a large center-of-mass momentum
∼ 2k f , where k f is the Fermi wavevector [8, 9]. The resulting
pair density superconductor has been discussed in the pseudo-
gap phase of cuprate superconductors [10] and in topological
insulators [11], yet it has never been identified unambiguously
to the best of our knowledge.
Amperean pairing can lead to the condensation of electron
pairs in the vicinity of a nesting vector ~Q on the Fermi sur-
face [8]. Relabeling the indices, ~k = ~Q + ~p′, ~k′ = ~Q − ~p′ and
~q = ~p − ~p′, the cavity-mediated electron interaction (2) reads
Veff = 12N
∑
~Q,~p,~p′
∑
σ,σ′V
( ~Q)
~p,~p′ c
†
~Q+~p,σ
c†
~Q−~p,σ′c ~Q−~p′,σ′c ~Q+~p′,σ, with
V (
~Q)
~p~p′ = −2
∑
s g
(~p−~p′)
~Q+~p′,s
g(~p
′−~p)
~Q−~p′,s/~ω|~p−~p′ |. In the following, we will
investigate this attractive interaction on a simple rectangular
lattice with nearest-neighbour hopping t, for which the elec-
tron dispersion reads ~k = −2t(cos(kxa) + cos(kya))−µ, where
a denotes the lattice constant, and where we also added the
chemical potential µ. We find (see SI)
V (
~Q)
~p,~p′ = −
V0
2
∑
i=x,y
(
cos[(pi + p′i)a] − cos[2Qia]
)
(ω0a/c)2 +
(
(~p − ~p′)a)2 , (3)
where we defined the overall interaction strength V0 =
2g20(aω0/c)
2/~ω0, and g0 denotes the coupling strength which
contains the cavity compression. The interaction (3) is attrac-
tive, as long as cos[(pi + p′i)a] > cos[2Qia]. The current oper-
ator conserves the electron spin, and as such, it can facilitate
electron pairing in both the singlet and the triplet channel.
The potential V (
~Q)
~p,~p′ peaks sharply around ~p = ~p
′, such that
it can affect only a very narrow band around the Fermi energy.
The width of this peak is determined by the cavity properties
encoded in the denominator which only depends on |~p−~p′|. In
the corresponding coordinate space r, the potential is propor-
tional to the zeroth-order Bessel function of the second kind,
V(r) ∼ −K0
(
ω0r
c
)
, (4)
shown in Fig. 1(b2). It shows a logarithmic divergence at
the origin, and tails decaying as ∼ exp(−ω0r/c)/(ω0r/c)1/2.
The exponential decay is a consequence of the off-resonant
coupling. At larger distances, the virtual photons take on a
real character [27], and the interaction is suppressed by en-
ergy conservation. However, the length scale of this decay,
c/ω0, is ∼ µm for THz cavities, and thus up to four orders
of magnitude larger than typical lattice constants a ∼ 10 Å.
For all practical purposes, the cavity-mediated interaction can
therefore be considered a long-range interaction.
The numerator of V (
~Q)
~p,~p′ depends solely on (~p + ~p
′) and
the nesting vector ~Q. For small ~p and ~p′, it reduces to
∼ sin2(Qxa) + sin2(Qya), which is plotted in Fig. 1(b1).
Clearly, the interaction is strongest along the (anti-)diagonals
Qy = ±Qx. So in the following, we will investigate pairing in
the vicinity of the points ~Q = k0(±1,±1), where k0 is chosen
3such that ~Q lies on the Fermi surface.
We decouple the electron interactions with the mean fields
∆
( ~Q)
σσ′ (~p) = N
−1 ∑
~p′ V
( ~Q)
~p,~p′〈c ~Q− ~p′,σ′c ~Q+ ~p′,σ〉. Since V (
~Q)
~p,~p′ is attrac-
tive only in the vicinity of ~Q, we can evaluate pairing around
the different nesting vectors separately, and each of these turns
into an identical calculation. To identify the dominating gap
symmetry, we follow the approach in [28, 29] adopted for the
pair density wave state (see SI): We linearise the gap equa-
tion near the critical temperature Tc, and determine the largest
eigenvalues ν of the equation
−1
2
∫
~Q+~p′∈FS
d~p′
(2pi)2
1
|~v(~p′)|V
( ~Q)
~p,~p′∆
( ~Q)(~p′) = ν ∆( ~Q)(~p), (5)
where the line integral runs over vectors ~p, such that ~Q + ~p
is on the Fermi surface (FS), and ~v(~p) = (∇ ~Q+~p ~Q+~p +∇ ~Q−~p ~Q−~p)/2. We discretise the quadrant of the FS contain-
ing ~Q with a very fine grid, and solve the matrix equation it-
eratively with the Arnoldi algorithm implementation in Math-
ematica. The critical temperature is then given by kBTc =
1.13~ωce−1/ν [30], where ωc denotes the cut-off frequency,
which we set equal to the basic cavity frequency ω0. In the
following, we use values appropriate for a two-dimensional
electron gas in GaAs heterostructures, keeping in mind that
the critical temperature will also be affected by details of the
cavity field (see SI). The GaAs system is well described by
an effective mass description of the single electrons [31], and
phonon scattering is negligible below 1K [32]. Using a cavity
compression A = 2 × 10−5 (i.e. V ∼ 2 × 10−5λ3) in Fig. 1(c),
we obtain dimensionless coupling strengths ν ∼ 0.16. This
translates into possible critical temperatures reaching into the
low-Kelvin regime (see also SI for discussion). We have thus
established that cavity-mediated electron interactions in elec-
tron gases could readily be detected with existing THz cavity
technology. Since cavity mode volumes as small as 10−10λ3
have been reported recently [18] (although at sub-THz fre-
quencies), higher transition temperatures might even be con-
ceivable. The description of this stronger cavity compression
would require a strong-coupling extension of our theory, since
the corresponding eigenvalues could reach or become larger
than unity. In the remainder of this letter, we shall be con-
cerned with the unusual properties and consequences of the
fact that the electron pairing here is controlled externally by
properties of the cavity.
The dependence of the pairing strength on the electron den-
sity ne is investigated in Fig. 2(a), where we plot the lead-
ing eigenvalue ν1 vs. ne for a fixed cavity compression fac-
tor A = 10−5 over a large range of densities. An increase
of the electron density by a factor 10 translates into a simi-
lar change of ν1. Hence, the cavity compression factor can
always outweigh a change of the electron density, and pair-
ing should be observable even in a low-filling regime with
ne . 1011 cm−2 - given a sufficiently strong cavity compres-
sion to push the leading eigenvalue to ∼ 0.1. In the follow-
ing, we fix the largest eigenvalue at a value corresponding to
a zero-temperature mean field value ∆0, and investigate the
gap structure at different electron densities. The Amperean
pairing around a nesting vector ~Q gives rise to a spatial mod-
ulation of the superconducting order parameter in real space,
∆(~r) ∼ cos( ~Q · ~r) (assuming equal pairing amplitude on op-
posite sides of the Fermi surface, i.e. for ~Q and − ~Q). The
electron density determines ~Q, and hence should strongly in-
fluence the emerging gap structure.
In Fig. 2(b), the emergent quasiparticle dispersion curves
E(~k) (see SI) of the two highest-energy states are plotted vs. kx
along two cuts, ky = 0 and ky = k f , respectively. Evidently, the
dispersion is not symmetric with respect to the Fermi energy,
as the particle-hole symmetry is broken in the pair-density
wave state, and the hole dispersion is split into two maxima
at ±Qx/2. Still, at this low electron density, the quasiparticle
spectrum is gapped along the whole Fermi surface. At larger
electron densities, as shown in In Fig. 2(c), the nesting vector
~Q increases with the Fermi energy, and so does the split in the
hole dispersion. As a consequence, the gap is closed along
parts of the Fermi surface (e.g. at ky = k f ). This can be un-
derstood by reference to Fig. 1(b1): At higher electron densi-
ties, the coupling strength becomes more anisotropic. Hence,
the condensate is created in the close vicinity of the nesting
vectors. Conversely, at low densities the coupling becomes
isotropic. The eigenfunction in Fig. 1(d) broadens, and the
entire Fermi surface is gapped.
In cuprate superconductors, this pair density wave state is
considered as a possible candidate responsible for the pseu-
dogap [10], where parts of the Fermi surface remain gapped,
while others are not - giving rise to the Fermi arc in ARPES
measurements [33]. Cavity-mediated Amperean pairing in
GaAs heterostructures shows the same phenomenology in a
much simpler, cleaner system. By varying the electron den-
sity, it is possible to induce a change between a fully gapped
low-density and a partially gapped high-density state.
So far, we only considered the dominating eigenvalue ob-
tained from Eq. (5). Yet the eigenvalue spectrum shown in
Fig. 1(c) shows a succession of eigenvalues with decreasing
amplitude which are separated by less than 1 % of their ab-
solute values. The eigenfunctions corresponding to the two
leading eigenvalues are shown in Fig. 1(d), and correspond
to a singlet order, with ∆(
~Q)
−~p = ∆
( ~Q)
~p , and a triplet order with
∆
( ~Q)
−~p = −∆(
~Q)
~p , respectively. Since the cavity-mediated pair-
ing potential of two electrons is long-range compared to elec-
tronic length scales, a node (as in triplet pairing) in the two-
electron wavefunction only results in a small energy penalty,
thus pushing the different orders towards degeneracy. Up to
now, we neglected any electron-electron repulsion. Yet in
a real material, the interaction potential between two elec-
trons will look rather like the sketches inset in Fig. 3(b): the
long-range cavity-mediated interaction dominates at large dis-
tances, but at short distances, other intrinsic interactions of the
electron gas affect the pairing potential. The singlet wavefunc-
tion peaks at zero distance, and should be influenced strongly
by local repulsive interactions. On the other hand, the triplet
state vanishes at the origin, and should thus be affected less
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<latexit sha1_base64="Zg+/x+eqE9HbCGyhFH4h8mPVQz4=">AAAB6nicdVBNS8NAEJ3Ur1q/q h69LBahXkLSVltvRS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLx J2exNQL8VCwgBGsjXRbJKf9fMGxy6WzmltGKTmvpKR6UUGu7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm +ig5k2ZiBNNBUkXBQlHOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/x2NnA==</latexit><latexit sha1_base64="Zg+/x+eqE9HbCGyhFH4h8mPVQz4=">AAAB6nicdVBNS8NAEJ3Ur1q/q h69LBahXkLSVltvRS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLx J2exNQL8VCwgBGsjXRbJKf9fMGxy6WzmltGKTmvpKR6UUGu7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm +ig5k2ZiBNNBUkXBQlHOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/x2NnA==</latexit><latexit sha1_base64="Zg+/x+eqE9HbCGyhFH4h8mPVQz4=">AAAB6nicdVBNS8NAEJ3Ur1q/q h69LBahXkLSVltvRS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLx J2exNQL8VCwgBGsjXRbJKf9fMGxy6WzmltGKTmvpKR6UUGu7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm +ig5k2ZiBNNBUkXBQlHOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/x2NnA==</latexit><latexit sha1_base64="Zg+/x+eqE9HbCGyhFH4h8mPVQz4=">AAAB6nicdVBNS8NAEJ3Ur1q/q h69LBahXkLSVltvRS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLx J2exNQL8VCwgBGsjXRbJKf9fMGxy6WzmltGKTmvpKR6UUGu7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm +ig5k2ZiBNNBUkXBQlHOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/x2NnA==</latexit>
(c)
<latexit sha1_base64="Zg+/x+eqE9HbCGyhFH4h8mPVQz4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltvRS8eK9oPaEPZbDft0 s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLxJ2exNQL8VCwgBGsjXRbJKf9fMGxy6WzmltGKTmvpKR6UUGu7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2n XUIFDqrzp4tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+ig5k2ZiBNNBUkXBQlHOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/x2NnA==</latexit><latexit sha1_base64="Zg+/x+eqE9HbCGyhFH4h8mPVQz4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltvRS8eK9oPaEPZbDft0 s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLxJ2exNQL8VCwgBGsjXRbJKf9fMGxy6WzmltGKTmvpKR6UUGu7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2n XUIFDqrzp4tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+ig5k2ZiBNNBUkXBQlHOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/x2NnA==</latexit><latexit sha1_base64="Zg+/x+eqE9HbCGyhFH4h8mPVQz4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltvRS8eK9oPaEPZbDft0 s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLxJ2exNQL8VCwgBGsjXRbJKf9fMGxy6WzmltGKTmvpKR6UUGu7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2n XUIFDqrzp4tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+ig5k2ZiBNNBUkXBQlHOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/x2NnA==</latexit><latexit sha1_base64="Zg+/x+eqE9HbCGyhFH4h8mPVQz4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltvRS8eK9oPaEPZbDft0 s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLxJ2exNQL8VCwgBGsjXRbJKf9fMGxy6WzmltGKTmvpKR6UUGu7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2n XUIFDqrzp4tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+ig5k2ZiBNNBUkXBQlHOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/x2NnA==</latexit>
0.02
<latexit sha1_base64="akS8tLQ1/PvS2weWUKT6B5dypco=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi6qDEtl5FYr5w2vCnNyUctJ/bIGPRctUAZLtIal98EoIomg0hCOte57KDZ+ipVhhNN5cZBoGmMyxWPat1RiQbWfLm6d w1OrjGAYKVvSwIX6fSLFQuuZCGynwGaif3uZ+JfXT0zY8FMm48RQSfJFYcKhiWD2OBwxRYnhM0swUczeCskEK0yMjadoQ/j6FP5POhXXQ653Wys3r5ZxFMAxOAFnwAN10AQ3oAXagIAJeABP4NkRzqPz4rzmrSvOcuYI/IDz9gk2rY2y</latexit><latexit sha1_base64="akS8tLQ1/PvS2weWUKT6B5dypco=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi6qDEtl5FYr5w2vCnNyUctJ/bIGPRctUAZLtIal98EoIomg0hCOte57KDZ+ipVhhNN5cZBoGmMyxWPat1RiQbWfLm6d w1OrjGAYKVvSwIX6fSLFQuuZCGynwGaif3uZ+JfXT0zY8FMm48RQSfJFYcKhiWD2OBwxRYnhM0swUczeCskEK0yMjadoQ/j6FP5POhXXQ653Wys3r5ZxFMAxOAFnwAN10AQ3oAXagIAJeABP4NkRzqPz4rzmrSvOcuYI/IDz9gk2rY2y</latexit><latexit sha1_base64="akS8tLQ1/PvS2weWUKT6B5dypco=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi6qDEtl5FYr5w2vCnNyUctJ/bIGPRctUAZLtIal98EoIomg0hCOte57KDZ+ipVhhNN5cZBoGmMyxWPat1RiQbWfLm6d w1OrjGAYKVvSwIX6fSLFQuuZCGynwGaif3uZ+JfXT0zY8FMm48RQSfJFYcKhiWD2OBwxRYnhM0swUczeCskEK0yMjadoQ/j6FP5POhXXQ653Wys3r5ZxFMAxOAFnwAN10AQ3oAXagIAJeABP4NkRzqPz4rzmrSvOcuYI/IDz9gk2rY2y</latexit><latexit sha1_base64="akS8tLQ1/PvS2weWUKT6B5dypco=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi6qDEtl5FYr5w2vCnNyUctJ/bIGPRctUAZLtIal98EoIomg0hCOte57KDZ+ipVhhNN5cZBoGmMyxWPat1RiQbWfLm6d w1OrjGAYKVvSwIX6fSLFQuuZCGynwGaif3uZ+JfXT0zY8FMm48RQSfJFYcKhiWD2OBwxRYnhM0swUczeCskEK0yMjadoQ/j6FP5POhXXQ653Wys3r5ZxFMAxOAFnwAN10AQ3oAXagIAJeABP4NkRzqPz4rzmrSvOcuYI/IDz9gk2rY2y</latexit>
0.01
<latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqUycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7 fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhWSCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1KY2x</latexit><latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqUycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7 fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhWSCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1KY2x</latexit><latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqUycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7 fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhWSCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1KY2x</latexit><latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqUycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7 fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhWSCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1KY2x</latexit>
0.0
<latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLF qTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qest0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLF qTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qest0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLF qTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qest0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLF qTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qest0/FYI12</latexit>
 0.01
<latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r 86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmUP4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r 86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmUP4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r 86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmUP4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r 86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmUP4AevtE577jeg=</latexit>
 0.02
<latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U+8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T5 08WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4fwA9bbJ6B/jek=</latexit><latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U+8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T5 08WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4fwA9bbJ6B/jek=</latexit><latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U+8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T5 08WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4fwA9bbJ6B/jek=</latexit><latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U+8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T5 08WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4fwA9bbJ6B/jek=</latexit>-���� -���� ���� ���� ����-����
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0.0
<latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHf LGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qe st0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHf LGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qe st0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHf LGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qe st0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHf LGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qe st0/FYI12</latexit>
0.0
<latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2v pHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrD VnLWcO4Qest0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2v pHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrD VnLWcO4Qest0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2v pHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrD VnLWcO4Qest0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2v pHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrD VnLWcO4Qest0/FYI12</latexit>
0.05
<latexit sha1_base64="aCZqsfBCoYpnFhj9V3RbQwDjnAI=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwT6gHUomzbShSWZIMkIp/QU3LhRx6w+582/MdCqo6IELh3Pu5d57gpgzbRD6cHJr6xubW/nt ws7u3v5B8fCoo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvU797j1VmkXyzsxi6gs8lixkBJtUQi6qDYsl5FbKtYZXgRm5qGakflmFnouWKIEVWsPi+2AUkURQaQjHWvc9FBt/jpVhhNNFYZBoGmMyxWPat1RiQbU/X966gGdWGcEwUrakgUv1+8QcC61nIrCdApuJ/u2l4l9ePzFhw58zGSeGSpItChMOTQTTx+GIKUoMn1mCiWL2VkgmWGFibDwFG8LXp/B/0im7HnK922qpebWKIw9OwCk4Bx6ogya4AS3QBgRMwAN4As+OcB6dF+c1a805q5lj8APO 2yc7OY21</latexit><latexit sha1_base64="aCZqsfBCoYpnFhj9V3RbQwDjnAI=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwT6gHUomzbShSWZIMkIp/QU3LhRx6w+582/MdCqo6IELh3Pu5d57gpgzbRD6cHJr6xubW/nt ws7u3v5B8fCoo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvU797j1VmkXyzsxi6gs8lixkBJtUQi6qDYsl5FbKtYZXgRm5qGakflmFnouWKIEVWsPi+2AUkURQaQjHWvc9FBt/jpVhhNNFYZBoGmMyxWPat1RiQbU/X966gGdWGcEwUrakgUv1+8QcC61nIrCdApuJ/u2l4l9ePzFhw58zGSeGSpItChMOTQTTx+GIKUoMn1mCiWL2VkgmWGFibDwFG8LXp/B/0im7HnK922qpebWKIw9OwCk4Bx6ogya4AS3QBgRMwAN4As+OcB6dF+c1a805q5lj8APO 2yc7OY21</latexit><latexit sha1_base64="aCZqsfBCoYpnFhj9V3RbQwDjnAI=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwT6gHUomzbShSWZIMkIp/QU3LhRx6w+582/MdCqo6IELh3Pu5d57gpgzbRD6cHJr6xubW/nt ws7u3v5B8fCoo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvU797j1VmkXyzsxi6gs8lixkBJtUQi6qDYsl5FbKtYZXgRm5qGakflmFnouWKIEVWsPi+2AUkURQaQjHWvc9FBt/jpVhhNNFYZBoGmMyxWPat1RiQbU/X966gGdWGcEwUrakgUv1+8QcC61nIrCdApuJ/u2l4l9ePzFhw58zGSeGSpItChMOTQTTx+GIKUoMn1mCiWL2VkgmWGFibDwFG8LXp/B/0im7HnK922qpebWKIw9OwCk4Bx6ogya4AS3QBgRMwAN4As+OcB6dF+c1a805q5lj8APO 2yc7OY21</latexit><latexit sha1_base64="aCZqsfBCoYpnFhj9V3RbQwDjnAI=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwT6gHUomzbShSWZIMkIp/QU3LhRx6w+582/MdCqo6IELh3Pu5d57gpgzbRD6cHJr6xubW/nt ws7u3v5B8fCoo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvU797j1VmkXyzsxi6gs8lixkBJtUQi6qDYsl5FbKtYZXgRm5qGakflmFnouWKIEVWsPi+2AUkURQaQjHWvc9FBt/jpVhhNNFYZBoGmMyxWPat1RiQbU/X966gGdWGcEwUrakgUv1+8QcC61nIrCdApuJ/u2l4l9ePzFhw58zGSeGSpItChMOTQTTx+GIKUoMn1mCiWL2VkgmWGFibDwFG8LXp/B/0im7HnK922qpebWKIw9OwCk4Bx6ogya4AS3QBgRMwAN4As+OcB6dF+c1a805q5lj8APO 2yc7OY21</latexit>
0.05
<latexit sha1_base64="aCZqsfBCoYpnFhj9V3RbQwDjnAI=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwT6gHUomzbShSWZIMkIp/QU3LhRx6w+582/MdCqo6IELh3Pu5d57gpgzbRD6cHJr6xubW/ ntws7u3v5B8fCoo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvU797j1VmkXyzsxi6gs8lixkBJtUQi6qDYsl5FbKtYZXgRm5qGakflmFnouWKIEVWsPi+2AUkURQaQjHWvc9FBt/jpVhhNNFYZBoGmMyxWPat1RiQbU/X966gGdWGcEwUrakgUv1+8QcC61nIrCdApuJ/u2l4l9ePzFhw58zGSeGSpItChMOTQTTx+GIKUoMn1mCiWL2VkgmWGFibDwFG8LXp/B/0im7HnK922qpebWKIw9OwCk4Bx6ogya4AS3QBgRMwAN4As+OcB6dF+c1a805q5 lj8APO2yc7OY21</latexit><latexit sha1_base64="aCZqsfBCoYpnFhj9V3RbQwDjnAI=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwT6gHUomzbShSWZIMkIp/QU3LhRx6w+582/MdCqo6IELh3Pu5d57gpgzbRD6cHJr6xubW/ ntws7u3v5B8fCoo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvU797j1VmkXyzsxi6gs8lixkBJtUQi6qDYsl5FbKtYZXgRm5qGakflmFnouWKIEVWsPi+2AUkURQaQjHWvc9FBt/jpVhhNNFYZBoGmMyxWPat1RiQbU/X966gGdWGcEwUrakgUv1+8QcC61nIrCdApuJ/u2l4l9ePzFhw58zGSeGSpItChMOTQTTx+GIKUoMn1mCiWL2VkgmWGFibDwFG8LXp/B/0im7HnK922qpebWKIw9OwCk4Bx6ogya4AS3QBgRMwAN4As+OcB6dF+c1a805q5 lj8APO2yc7OY21</latexit><latexit sha1_base64="aCZqsfBCoYpnFhj9V3RbQwDjnAI=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwT6gHUomzbShSWZIMkIp/QU3LhRx6w+582/MdCqo6IELh3Pu5d57gpgzbRD6cHJr6xubW/ ntws7u3v5B8fCoo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvU797j1VmkXyzsxi6gs8lixkBJtUQi6qDYsl5FbKtYZXgRm5qGakflmFnouWKIEVWsPi+2AUkURQaQjHWvc9FBt/jpVhhNNFYZBoGmMyxWPat1RiQbU/X966gGdWGcEwUrakgUv1+8QcC61nIrCdApuJ/u2l4l9ePzFhw58zGSeGSpItChMOTQTTx+GIKUoMn1mCiWL2VkgmWGFibDwFG8LXp/B/0im7HnK922qpebWKIw9OwCk4Bx6ogya4AS3QBgRMwAN4As+OcB6dF+c1a805q5 lj8APO2yc7OY21</latexit><latexit sha1_base64="aCZqsfBCoYpnFhj9V3RbQwDjnAI=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwT6gHUomzbShSWZIMkIp/QU3LhRx6w+582/MdCqo6IELh3Pu5d57gpgzbRD6cHJr6xubW/ ntws7u3v5B8fCoo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvU797j1VmkXyzsxi6gs8lixkBJtUQi6qDYsl5FbKtYZXgRm5qGakflmFnouWKIEVWsPi+2AUkURQaQjHWvc9FBt/jpVhhNNFYZBoGmMyxWPat1RiQbU/X966gGdWGcEwUrakgUv1+8QcC61nIrCdApuJ/u2l4l9ePzFhw58zGSeGSpItChMOTQTTx+GIKUoMn1mCiWL2VkgmWGFibDwFG8LXp/B/0im7HnK922qpebWKIw9OwCk4Bx6ogya4AS3QBgRMwAN4As+OcB6dF+c1a805q5 lj8APO2yc7OY21</latexit>
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ky = 0
<latexit sha1_base64="gdf3b5r8qyHoY/jZpCyWbzB9j30=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiRttXUhFN24rGAf0IYymU7aIZMHMxMhhH6EGxeKuPV7 3Pk3TpsKKnrgwuGce7n3HjfmTCrL+jAKK6tr6xvFzdLW9s7uXnn/oCujRBDaIRGPRN/FknIW0o5iitN+LCgOXE57rn8993v3VEgWhXcqjakT4EnIPEaw0lLPH6XoElmjcsUya9Wzpl1DOTmv56RxUUe2aS1QgSXao/L7cByRJKChIhxLObCtWDkZFooRTmelYSJpjImPJ3SgaYgDKp1sce4MnWhljLxI6AoVWqjfJzIcSJkGru4MsJrK395c/M sbJMprOhkL40TRkOSLvIQjFaH572jMBCWKp5pgIpi+FZEpFpgonVBJh/D1KfqfdKumbZn2bb3SulrGUYQjOIZTsKEBLbiBNnSAgA8P8ATPRmw8Gi/Ga95aMJYzh/ADxtsneG6PAA==</latexit><latexit sha1_base64="gdf3b5r8qyHoY/jZpCyWbzB9j30=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiRttXUhFN24rGAf0IYymU7aIZMHMxMhhH6EGxeKuPV7 3Pk3TpsKKnrgwuGce7n3HjfmTCrL+jAKK6tr6xvFzdLW9s7uXnn/oCujRBDaIRGPRN/FknIW0o5iitN+LCgOXE57rn8993v3VEgWhXcqjakT4EnIPEaw0lLPH6XoElmjcsUya9Wzpl1DOTmv56RxUUe2aS1QgSXao/L7cByRJKChIhxLObCtWDkZFooRTmelYSJpjImPJ3SgaYgDKp1sce4MnWhljLxI6AoVWqjfJzIcSJkGru4MsJrK395c/M sbJMprOhkL40TRkOSLvIQjFaH572jMBCWKp5pgIpi+FZEpFpgonVBJh/D1KfqfdKumbZn2bb3SulrGUYQjOIZTsKEBLbiBNnSAgA8P8ATPRmw8Gi/Ga95aMJYzh/ADxtsneG6PAA==</latexit><latexit sha1_base64="gdf3b5r8qyHoY/jZpCyWbzB9j30=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiRttXUhFN24rGAf0IYymU7aIZMHMxMhhH6EGxeKuPV7 3Pk3TpsKKnrgwuGce7n3HjfmTCrL+jAKK6tr6xvFzdLW9s7uXnn/oCujRBDaIRGPRN/FknIW0o5iitN+LCgOXE57rn8993v3VEgWhXcqjakT4EnIPEaw0lLPH6XoElmjcsUya9Wzpl1DOTmv56RxUUe2aS1QgSXao/L7cByRJKChIhxLObCtWDkZFooRTmelYSJpjImPJ3SgaYgDKp1sce4MnWhljLxI6AoVWqjfJzIcSJkGru4MsJrK395c/M sbJMprOhkL40TRkOSLvIQjFaH572jMBCWKp5pgIpi+FZEpFpgonVBJh/D1KfqfdKumbZn2bb3SulrGUYQjOIZTsKEBLbiBNnSAgA8P8ATPRmw8Gi/Ga95aMJYzh/ADxtsneG6PAA==</latexit><latexit sha1_base64="gdf3b5r8qyHoY/jZpCyWbzB9j30=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiRttXUhFN24rGAf0IYymU7aIZMHMxMhhH6EGxeKuPV7 3Pk3TpsKKnrgwuGce7n3HjfmTCrL+jAKK6tr6xvFzdLW9s7uXnn/oCujRBDaIRGPRN/FknIW0o5iitN+LCgOXE57rn8993v3VEgWhXcqjakT4EnIPEaw0lLPH6XoElmjcsUya9Wzpl1DOTmv56RxUUe2aS1QgSXao/L7cByRJKChIhxLObCtWDkZFooRTmelYSJpjImPJ3SgaYgDKp1sce4MnWhljLxI6AoVWqjfJzIcSJkGru4MsJrK395c/M sbJMprOhkL40TRkOSLvIQjFaH572jMBCWKp5pgIpi+FZEpFpgonVBJh/D1KfqfdKumbZn2bb3SulrGUYQjOIZTsKEBLbiBNnSAgA8P8ATPRmw8Gi/Ga95aMJYzh/ADxtsneG6PAA==</latexit>
ky = kf
<latexit sha1_base64="VPyXP4J9/QzHQ1sz10WOTTcC7XY=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQtJWWxdC0Y3LCvYhbQiT6aQdMjMJMxOhhH6FGxeKuPV z3Pk3TpsKKnrgwuGce7n3niBhVGnH+bCWlldW19YLG8XNre2d3dLefkfFqcSkjWMWy16AFGFUkLammpFeIgniASPdILqa+d17IhWNxa2eJMTjaCRoSDHSRrqL/Am8gJEf+qWyY1crpw23CnNyVstJ/bwGXduZowwWaPml98EwxiknQmOGlOq7TqK9DElNMSPT4iBVJEE4QiPSN1QgTpSXzQ+ewmOjDGEYS1NCw7n6fSJDXKkJD0wnR3qsfns z8S+vn+qw4WVUJKkmAueLwpRBHcPZ93BIJcGaTQxBWFJzK8RjJBHWJqOiCeHrU/g/6VRs17Hdm1q5ebmIowAOwRE4AS6ogya4Bi3QBhhw8ACewLMlrUfrxXrNW5esxcwB+AHr7RNLI5AU</latexit><latexit sha1_base64="VPyXP4J9/QzHQ1sz10WOTTcC7XY=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQtJWWxdC0Y3LCvYhbQiT6aQdMjMJMxOhhH6FGxeKuPV z3Pk3TpsKKnrgwuGce7n3niBhVGnH+bCWlldW19YLG8XNre2d3dLefkfFqcSkjWMWy16AFGFUkLammpFeIgniASPdILqa+d17IhWNxa2eJMTjaCRoSDHSRrqL/Am8gJEf+qWyY1crpw23CnNyVstJ/bwGXduZowwWaPml98EwxiknQmOGlOq7TqK9DElNMSPT4iBVJEE4QiPSN1QgTpSXzQ+ewmOjDGEYS1NCw7n6fSJDXKkJD0wnR3qsfns z8S+vn+qw4WVUJKkmAueLwpRBHcPZ93BIJcGaTQxBWFJzK8RjJBHWJqOiCeHrU/g/6VRs17Hdm1q5ebmIowAOwRE4AS6ogya4Bi3QBhhw8ACewLMlrUfrxXrNW5esxcwB+AHr7RNLI5AU</latexit><latexit sha1_base64="VPyXP4J9/QzHQ1sz10WOTTcC7XY=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQtJWWxdC0Y3LCvYhbQiT6aQdMjMJMxOhhH6FGxeKuPV z3Pk3TpsKKnrgwuGce7n3niBhVGnH+bCWlldW19YLG8XNre2d3dLefkfFqcSkjWMWy16AFGFUkLammpFeIgniASPdILqa+d17IhWNxa2eJMTjaCRoSDHSRrqL/Am8gJEf+qWyY1crpw23CnNyVstJ/bwGXduZowwWaPml98EwxiknQmOGlOq7TqK9DElNMSPT4iBVJEE4QiPSN1QgTpSXzQ+ewmOjDGEYS1NCw7n6fSJDXKkJD0wnR3qsfns z8S+vn+qw4WVUJKkmAueLwpRBHcPZ93BIJcGaTQxBWFJzK8RjJBHWJqOiCeHrU/g/6VRs17Hdm1q5ebmIowAOwRE4AS6ogya4Bi3QBhhw8ACewLMlrUfrxXrNW5esxcwB+AHr7RNLI5AU</latexit><latexit sha1_base64="VPyXP4J9/QzHQ1sz10WOTTcC7XY=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQtJWWxdC0Y3LCvYhbQiT6aQdMjMJMxOhhH6FGxeKuPV z3Pk3TpsKKnrgwuGce7n3niBhVGnH+bCWlldW19YLG8XNre2d3dLefkfFqcSkjWMWy16AFGFUkLammpFeIgniASPdILqa+d17IhWNxa2eJMTjaCRoSDHSRrqL/Am8gJEf+qWyY1crpw23CnNyVstJ/bwGXduZowwWaPml98EwxiknQmOGlOq7TqK9DElNMSPT4iBVJEE4QiPSN1QgTpSXzQ+ewmOjDGEYS1NCw7n6fSJDXKkJD0wnR3qsfns z8S+vn+qw4WVUJKkmAueLwpRBHcPZ93BIJcGaTQxBWFJzK8RjJBHWJqOiCeHrU/g/6VRs17Hdm1q5ebmIowAOwRE4AS6ogya4Bi3QBhhw8ACewLMlrUfrxXrNW5esxcwB+AHr7RNLI5AU</latexit>
0.0
<latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHf LGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qe st0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHf LGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qe st0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHf LGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qe st0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHf LGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkUS45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMrImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qe st0/FYI12</latexit>
 0.01
<latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmU P4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmU P4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmU P4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmU P4AevtE577jeg=</latexit>
 0.02
<latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U+8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4f wA9bbJ6B/jek=</latexit><latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U+8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4f wA9bbJ6B/jek=</latexit><latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U+8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4f wA9bbJ6B/jek=</latexit><latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U+8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4f wA9bbJ6B/jek=</latexit>
 0.03
<latexit sha1_base64="Qf2PLDthTpSXxvfC2SckgyQakoE=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju1U+sWSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4f wA9bbJ6IDjeo=</latexit><latexit sha1_base64="Qf2PLDthTpSXxvfC2SckgyQakoE=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju1U+sWSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4f wA9bbJ6IDjeo=</latexit><latexit sha1_base64="Qf2PLDthTpSXxvfC2SckgyQakoE=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju1U+sWSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4f wA9bbJ6IDjeo=</latexit><latexit sha1_base64="Qf2PLDthTpSXxvfC2SckgyQakoE=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju1U+sWSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJzK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4f wA9bbJ6IDjeo=</latexit>
 0.04
<latexit sha1_base64="DuakJ+ckj+wqEuufY5sWD2/2GDE=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBi2HTRltvRS8eK5i20Iay2W7apZtN2N0IJfQ3ePGgiFd/kDf/jdumgoo+GHi8N8PMvCDhTGmEPqzCyura+kZ xs7S1vbO7V94/aKs4lYR6JOax7AZYUc4E9TTTnHYTSXEUcNoJJtdzv3NPpWKxuNPThPoRHgkWMoK1kbwzZCN3UK4gu1Y9bzg1mJMLNyf1Sxc6NlqgApZoDcrv/WFM0ogKTThWquegRPsZlpoRTmelfqpogskEj2jPUIEjqvxscewMnhhlCMNYmhIaLtTvExmOlJpGgemMsB6r395c/MvrpTps+BkTSaqpIPmiMOVQx3D+ORwySYnmU0MwkczcCskYS0y0yadkQvj6FP5P2lXbQbZz61aaV8s4iuAIHINT4IA6aIIb0AIeIICBB/AEni1hPVov1mveWrCW M4fgB6y3T6OHjes=</latexit><latexit sha1_base64="DuakJ+ckj+wqEuufY5sWD2/2GDE=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBi2HTRltvRS8eK5i20Iay2W7apZtN2N0IJfQ3ePGgiFd/kDf/jdumgoo+GHi8N8PMvCDhTGmEPqzCyura+kZ xs7S1vbO7V94/aKs4lYR6JOax7AZYUc4E9TTTnHYTSXEUcNoJJtdzv3NPpWKxuNPThPoRHgkWMoK1kbwzZCN3UK4gu1Y9bzg1mJMLNyf1Sxc6NlqgApZoDcrv/WFM0ogKTThWquegRPsZlpoRTmelfqpogskEj2jPUIEjqvxscewMnhhlCMNYmhIaLtTvExmOlJpGgemMsB6r395c/MvrpTps+BkTSaqpIPmiMOVQx3D+ORwySYnmU0MwkczcCskYS0y0yadkQvj6FP5P2lXbQbZz61aaV8s4iuAIHINT4IA6aIIb0AIeIICBB/AEni1hPVov1mveWrCW M4fgB6y3T6OHjes=</latexit><latexit sha1_base64="DuakJ+ckj+wqEuufY5sWD2/2GDE=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBi2HTRltvRS8eK5i20Iay2W7apZtN2N0IJfQ3ePGgiFd/kDf/jdumgoo+GHi8N8PMvCDhTGmEPqzCyura+kZ xs7S1vbO7V94/aKs4lYR6JOax7AZYUc4E9TTTnHYTSXEUcNoJJtdzv3NPpWKxuNPThPoRHgkWMoK1kbwzZCN3UK4gu1Y9bzg1mJMLNyf1Sxc6NlqgApZoDcrv/WFM0ogKTThWquegRPsZlpoRTmelfqpogskEj2jPUIEjqvxscewMnhhlCMNYmhIaLtTvExmOlJpGgemMsB6r395c/MvrpTps+BkTSaqpIPmiMOVQx3D+ORwySYnmU0MwkczcCskYS0y0yadkQvj6FP5P2lXbQbZz61aaV8s4iuAIHINT4IA6aIIb0AIeIICBB/AEni1hPVov1mveWrCW M4fgB6y3T6OHjes=</latexit><latexit sha1_base64="DuakJ+ckj+wqEuufY5sWD2/2GDE=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBi2HTRltvRS8eK5i20Iay2W7apZtN2N0IJfQ3ePGgiFd/kDf/jdumgoo+GHi8N8PMvCDhTGmEPqzCyura+kZ xs7S1vbO7V94/aKs4lYR6JOax7AZYUc4E9TTTnHYTSXEUcNoJJtdzv3NPpWKxuNPThPoRHgkWMoK1kbwzZCN3UK4gu1Y9bzg1mJMLNyf1Sxc6NlqgApZoDcrv/WFM0ogKTThWquegRPsZlpoRTmelfqpogskEj2jPUIEjqvxscewMnhhlCMNYmhIaLtTvExmOlJpGgemMsB6r395c/MvrpTps+BkTSaqpIPmiMOVQx3D+ORwySYnmU0MwkczcCskYS0y0yadkQvj6FP5P2lXbQbZz61aaV8s4iuAIHINT4IA6aIIb0AIeIICBB/AEni1hPVov1mveWrCW M4fgB6y3T6OHjes=</latexit>
(b)
<latexit sha1_base64="7AdExQAJ7u8h8MOfpal3iLFrrzY=">AAA B6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltvRS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW1 9Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLxJ2exNQL8VCwgBGsjXRb9E/7+YJjl0tnNbeMUnJeSUn1 ooJc21mgAEs0+vn33iAiSUiFJhwr1XWdWHtTLDUjnM5yvUTRGJMxHtKuoQKHVHnTxakzdGKUAQoiaUpotFC/T0xxqNQk9E1niPVI/fbm4l9eN 9FBzZsyESeaCpIuChKOdITmf6MBk5RoPjEEE8nMrYiMsMREm3RyJoSvT9H/pFWyXcd2byqF+uUyjiwcwTEUwYUq1OEaGtAEAkN4gCd4trj1aL 1Yr2lrxlrOHMIPWG+f/ZiNmw==</latexit><latexit sha1_base64="7AdExQAJ7u8h8MOfpal3iLFrrzY=">AAA B6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltvRS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW1 9Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLxJ2exNQL8VCwgBGsjXRb9E/7+YJjl0tnNbeMUnJeSUn1 ooJc21mgAEs0+vn33iAiSUiFJhwr1XWdWHtTLDUjnM5yvUTRGJMxHtKuoQKHVHnTxakzdGKUAQoiaUpotFC/T0xxqNQk9E1niPVI/fbm4l9eN 9FBzZsyESeaCpIuChKOdITmf6MBk5RoPjEEE8nMrYiMsMREm3RyJoSvT9H/pFWyXcd2byqF+uUyjiwcwTEUwYUq1OEaGtAEAkN4gCd4trj1aL 1Yr2lrxlrOHMIPWG+f/ZiNmw==</latexit><latexit sha1_base64="7AdExQAJ7u8h8MOfpal3iLFrrzY=">AAA B6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltvRS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW1 9Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLxJ2exNQL8VCwgBGsjXRb9E/7+YJjl0tnNbeMUnJeSUn1 ooJc21mgAEs0+vn33iAiSUiFJhwr1XWdWHtTLDUjnM5yvUTRGJMxHtKuoQKHVHnTxakzdGKUAQoiaUpotFC/T0xxqNQk9E1niPVI/fbm4l9eN 9FBzZsyESeaCpIuChKOdITmf6MBk5RoPjEEE8nMrYiMsMREm3RyJoSvT9H/pFWyXcd2byqF+uUyjiwcwTEUwYUq1OEaGtAEAkN4gCd4trj1aL 1Yr2lrxlrOHMIPWG+f/ZiNmw==</latexit><latexit sha1_base64="7AdExQAJ7u8h8MOfpal3iLFrrzY=">AAA B6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltvRS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zprTjfFiZldW1 9Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P76a++17KhWLxJ2exNQL8VCwgBGsjXRb9E/7+YJjl0tnNbeMUnJeSUn1 ooJc21mgAEs0+vn33iAiSUiFJhwr1XWdWHtTLDUjnM5yvUTRGJMxHtKuoQKHVHnTxakzdGKUAQoiaUpotFC/T0xxqNQk9E1niPVI/fbm4l9eN 9FBzZsyESeaCpIuChKOdITmf6MBk5RoPjEEE8nMrYiMsMREm3RyJoSvT9H/pFWyXcd2byqF+uUyjiwcwTEUwYUq1OEaGtAEAkN4gCd4trj1aL 1Yr2lrxlrOHMIPWG+f/ZiNmw==</latexit>
kxa/⇡
<latexit sha1_base64="5Z2OojtoWDfa5i7xLfQ67C5CFVw=">AAAB8nicdVBNS8NAEN34WetX1aOXxSJ4iklbbb0VvXisYD8gDWWz3bZLN9mwOxFL6M/w4kERr/4ab/4bt00FFX0 w8Hhvhpl5QSy4Bsf5sJaWV1bX1nMb+c2t7Z3dwt5+S8tEUdakUkjVCYhmgkesCRwE68SKkTAQrB2Mr2Z++44pzWV0C5OY+SEZRnzAKQEjeePePSb4FHdj3isUHbtcOqu5ZZyR80pGqhcV7NrOHEW0QKNXeO/2JU1CFgEVRGvPdWLwU6KAU8Gm+W6iWUzomAyZZ2hEQqb9dH7yFB8bpY8HUpmKAM/V7xMpCbWehIHpDAmM9G9vJv7leQkMan7KozgBFtFs0SARGCSe/Y/7XDEK YmIIoYqbWzEdEUUomJTyJoSvT/H/pFWyXcd2byrF+uUijhw6REfoBLmoiuroGjVQE1Ek0QN6Qs8WWI/Wi/WatS5Zi5kD9APW2ydO15Cf</latexit><latexit sha1_base64="5Z2OojtoWDfa5i7xLfQ67C5CFVw=">AAAB8nicdVBNS8NAEN34WetX1aOXxSJ4iklbbb0VvXisYD8gDWWz3bZLN9mwOxFL6M/w4kERr/4ab/4bt00FFX0 w8Hhvhpl5QSy4Bsf5sJaWV1bX1nMb+c2t7Z3dwt5+S8tEUdakUkjVCYhmgkesCRwE68SKkTAQrB2Mr2Z++44pzWV0C5OY+SEZRnzAKQEjeePePSb4FHdj3isUHbtcOqu5ZZyR80pGqhcV7NrOHEW0QKNXeO/2JU1CFgEVRGvPdWLwU6KAU8Gm+W6iWUzomAyZZ2hEQqb9dH7yFB8bpY8HUpmKAM/V7xMpCbWehIHpDAmM9G9vJv7leQkMan7KozgBFtFs0SARGCSe/Y/7XDEK YmIIoYqbWzEdEUUomJTyJoSvT/H/pFWyXcd2byrF+uUijhw6REfoBLmoiuroGjVQE1Ek0QN6Qs8WWI/Wi/WatS5Zi5kD9APW2ydO15Cf</latexit><latexit sha1_base64="5Z2OojtoWDfa5i7xLfQ67C5CFVw=">AAAB8nicdVBNS8NAEN34WetX1aOXxSJ4iklbbb0VvXisYD8gDWWz3bZLN9mwOxFL6M/w4kERr/4ab/4bt00FFX0 w8Hhvhpl5QSy4Bsf5sJaWV1bX1nMb+c2t7Z3dwt5+S8tEUdakUkjVCYhmgkesCRwE68SKkTAQrB2Mr2Z++44pzWV0C5OY+SEZRnzAKQEjeePePSb4FHdj3isUHbtcOqu5ZZyR80pGqhcV7NrOHEW0QKNXeO/2JU1CFgEVRGvPdWLwU6KAU8Gm+W6iWUzomAyZZ2hEQqb9dH7yFB8bpY8HUpmKAM/V7xMpCbWehIHpDAmM9G9vJv7leQkMan7KozgBFtFs0SARGCSe/Y/7XDEK YmIIoYqbWzEdEUUomJTyJoSvT/H/pFWyXcd2byrF+uUijhw6REfoBLmoiuroGjVQE1Ek0QN6Qs8WWI/Wi/WatS5Zi5kD9APW2ydO15Cf</latexit><latexit sha1_base64="5Z2OojtoWDfa5i7xLfQ67C5CFVw=">AAAB8nicdVBNS8NAEN34WetX1aOXxSJ4iklbbb0VvXisYD8gDWWz3bZLN9mwOxFL6M/w4kERr/4ab/4bt00FFX0 w8Hhvhpl5QSy4Bsf5sJaWV1bX1nMb+c2t7Z3dwt5+S8tEUdakUkjVCYhmgkesCRwE68SKkTAQrB2Mr2Z++44pzWV0C5OY+SEZRnzAKQEjeePePSb4FHdj3isUHbtcOqu5ZZyR80pGqhcV7NrOHEW0QKNXeO/2JU1CFgEVRGvPdWLwU6KAU8Gm+W6iWUzomAyZZ2hEQqb9dH7yFB8bpY8HUpmKAM/V7xMpCbWehIHpDAmM9G9vJv7leQkMan7KozgBFtFs0SARGCSe/Y/7XDEK YmIIoYqbWzEdEUUomJTyJoSvT/H/pFWyXcd2byrF+uUijhw6REfoBLmoiuroGjVQE1Ek0QN6Qs8WWI/Wi/WatS5Zi5kD9APW2ydO15Cf</latexit>
kxa/⇡
<latexit sha1_base64="5Z2OojtoWDfa5i7xLfQ67C5CFVw=">AAAB8nicdVBNS8NAEN34WetX1aOXxSJ4iklbbb0VvXisYD8gDWWz3bZLN9mwOxFL6M/w4kERr/4ab/4bt00FFX0 w8Hhvhpl5QSy4Bsf5sJaWV1bX1nMb+c2t7Z3dwt5+S8tEUdakUkjVCYhmgkesCRwE68SKkTAQrB2Mr2Z++44pzWV0C5OY+SEZRnzAKQEjeePePSb4FHdj3isUHbtcOqu5ZZyR80pGqhcV7NrOHEW0QKNXeO/2JU1CFgEVRGvPdWLwU6KAU8Gm+W6iWUzomAyZZ2hEQqb9dH7yFB8bpY8HUpmKAM/V7xMpCbWehIHpDAmM9G9vJv7leQkMan7KozgBFtFs0SARGCSe/Y/7XDEK YmIIoYqbWzEdEUUomJTyJoSvT/H/pFWyXcd2byrF+uUijhw6REfoBLmoiuroGjVQE1Ek0QN6Qs8WWI/Wi/WatS5Zi5kD9APW2ydO15Cf</latexit><latexit sha1_base64="5Z2OojtoWDfa5i7xLfQ67C5CFVw=">AAAB8nicdVBNS8NAEN34WetX1aOXxSJ4iklbbb0VvXisYD8gDWWz3bZLN9mwOxFL6M/w4kERr/4ab/4bt00FFX0 w8Hhvhpl5QSy4Bsf5sJaWV1bX1nMb+c2t7Z3dwt5+S8tEUdakUkjVCYhmgkesCRwE68SKkTAQrB2Mr2Z++44pzWV0C5OY+SEZRnzAKQEjeePePSb4FHdj3isUHbtcOqu5ZZyR80pGqhcV7NrOHEW0QKNXeO/2JU1CFgEVRGvPdWLwU6KAU8Gm+W6iWUzomAyZZ2hEQqb9dH7yFB8bpY8HUpmKAM/V7xMpCbWehIHpDAmM9G9vJv7leQkMan7KozgBFtFs0SARGCSe/Y/7XDEK YmIIoYqbWzEdEUUomJTyJoSvT/H/pFWyXcd2byrF+uUijhw6REfoBLmoiuroGjVQE1Ek0QN6Qs8WWI/Wi/WatS5Zi5kD9APW2ydO15Cf</latexit><latexit sha1_base64="5Z2OojtoWDfa5i7xLfQ67C5CFVw=">AAAB8nicdVBNS8NAEN34WetX1aOXxSJ4iklbbb0VvXisYD8gDWWz3bZLN9mwOxFL6M/w4kERr/4ab/4bt00FFX0 w8Hhvhpl5QSy4Bsf5sJaWV1bX1nMb+c2t7Z3dwt5+S8tEUdakUkjVCYhmgkesCRwE68SKkTAQrB2Mr2Z++44pzWV0C5OY+SEZRnzAKQEjeePePSb4FHdj3isUHbtcOqu5ZZyR80pGqhcV7NrOHEW0QKNXeO/2JU1CFgEVRGvPdWLwU6KAU8Gm+W6iWUzomAyZZ2hEQqb9dH7yFB8bpY8HUpmKAM/V7xMpCbWehIHpDAmM9G9vJv7leQkMan7KozgBFtFs0SARGCSe/Y/7XDEK YmIIoYqbWzEdEUUomJTyJoSvT/H/pFWyXcd2byrF+uUijhw6REfoBLmoiuroGjVQE1Ek0QN6Qs8WWI/Wi/WatS5Zi5kD9APW2ydO15Cf</latexit><latexit sha1_base64="5Z2OojtoWDfa5i7xLfQ67C5CFVw=">AAAB8nicdVBNS8NAEN34WetX1aOXxSJ4iklbbb0VvXisYD8gDWWz3bZLN9mwOxFL6M/w4kERr/4ab/4bt00FFX0 w8Hhvhpl5QSy4Bsf5sJaWV1bX1nMb+c2t7Z3dwt5+S8tEUdakUkjVCYhmgkesCRwE68SKkTAQrB2Mr2Z++44pzWV0C5OY+SEZRnzAKQEjeePePSb4FHdj3isUHbtcOqu5ZZyR80pGqhcV7NrOHEW0QKNXeO/2JU1CFgEVRGvPdWLwU6KAU8Gm+W6iWUzomAyZZ2hEQqb9dH7yFB8bpY8HUpmKAM/V7xMpCbWehIHpDAmM9G9vJv7leQkMan7KozgBFtFs0SARGCSe/Y/7XDEK YmIIoYqbWzEdEUUomJTyJoSvT/H/pFWyXcd2byrF+uUijhw6REfoBLmoiuroGjVQE1Ek0QN6Qs8WWI/Wi/WatS5Zi5kD9APW2ydO15Cf</latexit>
ky = 0
<latexit sha1_base64="gdf3b5r8qyHoY/jZpCyWbzB9j30=">AAAB7nicdVDL SsNAFL2pr1pfVZduBovgKiRttXUhFN24rGAf0IYymU7aIZMHMxMhhH6EGxeKuPV73Pk3TpsKKnrgwuGce7n3HjfmTCrL+jAKK6tr6xvFzdLW9s7uXnn/oCujRBDaIRG PRN/FknIW0o5iitN+LCgOXE57rn8993v3VEgWhXcqjakT4EnIPEaw0lLPH6XoElmjcsUya9Wzpl1DOTmv56RxUUe2aS1QgSXao/L7cByRJKChIhxLObCtWDkZFooRTme lYSJpjImPJ3SgaYgDKp1sce4MnWhljLxI6AoVWqjfJzIcSJkGru4MsJrK395c/MsbJMprOhkL40TRkOSLvIQjFaH572jMBCWKp5pgIpi+FZEpFpgonVBJh/D1KfqfdK umbZn2bb3SulrGUYQjOIZTsKEBLbiBNnSAgA8P8ATPRmw8Gi/Ga95aMJYzh/ADxtsneG6PAA==</latexit><latexit sha1_base64="gdf3b5r8qyHoY/jZpCyWbzB9j30=">AAAB7nicdVDL SsNAFL2pr1pfVZduBovgKiRttXUhFN24rGAf0IYymU7aIZMHMxMhhH6EGxeKuPV73Pk3TpsKKnrgwuGce7n3HjfmTCrL+jAKK6tr6xvFzdLW9s7uXnn/oCujRBDaIRG PRN/FknIW0o5iitN+LCgOXE57rn8993v3VEgWhXcqjakT4EnIPEaw0lLPH6XoElmjcsUya9Wzpl1DOTmv56RxUUe2aS1QgSXao/L7cByRJKChIhxLObCtWDkZFooRTme lYSJpjImPJ3SgaYgDKp1sce4MnWhljLxI6AoVWqjfJzIcSJkGru4MsJrK395c/MsbJMprOhkL40TRkOSLvIQjFaH572jMBCWKp5pgIpi+FZEpFpgonVBJh/D1KfqfdK umbZn2bb3SulrGUYQjOIZTsKEBLbiBNnSAgA8P8ATPRmw8Gi/Ga95aMJYzh/ADxtsneG6PAA==</latexit><latexit sha1_base64="gdf3b5r8qyHoY/jZpCyWbzB9j30=">AAAB7nicdVDL SsNAFL2pr1pfVZduBovgKiRttXUhFN24rGAf0IYymU7aIZMHMxMhhH6EGxeKuPV73Pk3TpsKKnrgwuGce7n3HjfmTCrL+jAKK6tr6xvFzdLW9s7uXnn/oCujRBDaIRG PRN/FknIW0o5iitN+LCgOXE57rn8993v3VEgWhXcqjakT4EnIPEaw0lLPH6XoElmjcsUya9Wzpl1DOTmv56RxUUe2aS1QgSXao/L7cByRJKChIhxLObCtWDkZFooRTme lYSJpjImPJ3SgaYgDKp1sce4MnWhljLxI6AoVWqjfJzIcSJkGru4MsJrK395c/MsbJMprOhkL40TRkOSLvIQjFaH572jMBCWKp5pgIpi+FZEpFpgonVBJh/D1KfqfdK umbZn2bb3SulrGUYQjOIZTsKEBLbiBNnSAgA8P8ATPRmw8Gi/Ga95aMJYzh/ADxtsneG6PAA==</latexit><latexit sha1_base64="gdf3b5r8qyHoY/jZpCyWbzB9j30=">AAAB7nicdVDL SsNAFL2pr1pfVZduBovgKiRttXUhFN24rGAf0IYymU7aIZMHMxMhhH6EGxeKuPV73Pk3TpsKKnrgwuGce7n3HjfmTCrL+jAKK6tr6xvFzdLW9s7uXnn/oCujRBDaIRG PRN/FknIW0o5iitN+LCgOXE57rn8993v3VEgWhXcqjakT4EnIPEaw0lLPH6XoElmjcsUya9Wzpl1DOTmv56RxUUe2aS1QgSXao/L7cByRJKChIhxLObCtWDkZFooRTme lYSJpjImPJ3SgaYgDKp1sce4MnWhljLxI6AoVWqjfJzIcSJkGru4MsJrK395c/MsbJMprOhkL40TRkOSLvIQjFaH572jMBCWKp5pgIpi+FZEpFpgonVBJh/D1KfqfdK umbZn2bb3SulrGUYQjOIZTsKEBLbiBNnSAgA8P8ATPRmw8Gi/Ga95aMJYzh/ADxtsneG6PAA==</latexit>
ky = kf
<latexit sha1_base64="VPyXP4J9/QzHQ1sz10WOTTcC7XY=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQtJWWxdC0Y3LCvYhbQiT6aQdMjMJMxOhhH6FGxeKuPV z3Pk3TpsKKnrgwuGce7n3niBhVGnH+bCWlldW19YLG8XNre2d3dLefkfFqcSkjWMWy16AFGFUkLammpFeIgniASPdILqa+d17IhWNxa2eJMTjaCRoSDHSRrqL/Am8gJEf+qWyY1crpw23CnNyVstJ/bwGXduZowwWaPml98EwxiknQmOGlOq7TqK9DElNMSPT4iBVJEE4QiPSN1QgTpSXzQ+ewmOjDGEYS1NCw7n6fSJDXKkJD0wnR3qsfnsz8 S+vn+qw4WVUJKkmAueLwpRBHcPZ93BIJcGaTQxBWFJzK8RjJBHWJqOiCeHrU/g/6VRs17Hdm1q5ebmIowAOwRE4AS6ogya4Bi3QBhhw8ACewLMlrUfrxXrNW5esxcwB+AHr7RNLI5AU</latexit><latexit sha1_base64="VPyXP4J9/QzHQ1sz10WOTTcC7XY=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQtJWWxdC0Y3LCvYhbQiT6aQdMjMJMxOhhH6FGxeKuPV z3Pk3TpsKKnrgwuGce7n3niBhVGnH+bCWlldW19YLG8XNre2d3dLefkfFqcSkjWMWy16AFGFUkLammpFeIgniASPdILqa+d17IhWNxa2eJMTjaCRoSDHSRrqL/Am8gJEf+qWyY1crpw23CnNyVstJ/bwGXduZowwWaPml98EwxiknQmOGlOq7TqK9DElNMSPT4iBVJEE4QiPSN1QgTpSXzQ+ewmOjDGEYS1NCw7n6fSJDXKkJD0wnR3qsfnsz8 S+vn+qw4WVUJKkmAueLwpRBHcPZ93BIJcGaTQxBWFJzK8RjJBHWJqOiCeHrU/g/6VRs17Hdm1q5ebmIowAOwRE4AS6ogya4Bi3QBhhw8ACewLMlrUfrxXrNW5esxcwB+AHr7RNLI5AU</latexit><latexit sha1_base64="VPyXP4J9/QzHQ1sz10WOTTcC7XY=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQtJWWxdC0Y3LCvYhbQiT6aQdMjMJMxOhhH6FGxeKuPV z3Pk3TpsKKnrgwuGce7n3niBhVGnH+bCWlldW19YLG8XNre2d3dLefkfFqcSkjWMWy16AFGFUkLammpFeIgniASPdILqa+d17IhWNxa2eJMTjaCRoSDHSRrqL/Am8gJEf+qWyY1crpw23CnNyVstJ/bwGXduZowwWaPml98EwxiknQmOGlOq7TqK9DElNMSPT4iBVJEE4QiPSN1QgTpSXzQ+ewmOjDGEYS1NCw7n6fSJDXKkJD0wnR3qsfnsz8 S+vn+qw4WVUJKkmAueLwpRBHcPZ93BIJcGaTQxBWFJzK8RjJBHWJqOiCeHrU/g/6VRs17Hdm1q5ebmIowAOwRE4AS6ogya4Bi3QBhhw8ACewLMlrUfrxXrNW5esxcwB+AHr7RNLI5AU</latexit><latexit sha1_base64="VPyXP4J9/QzHQ1sz10WOTTcC7XY=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQtJWWxdC0Y3LCvYhbQiT6aQdMjMJMxOhhH6FGxeKuPV z3Pk3TpsKKnrgwuGce7n3niBhVGnH+bCWlldW19YLG8XNre2d3dLefkfFqcSkjWMWy16AFGFUkLammpFeIgniASPdILqa+d17IhWNxa2eJMTjaCRoSDHSRrqL/Am8gJEf+qWyY1crpw23CnNyVstJ/bwGXduZowwWaPml98EwxiknQmOGlOq7TqK9DElNMSPT4iBVJEE4QiPSN1QgTpSXzQ+ewmOjDGEYS1NCw7n6fSJDXKkJD0wnR3qsfnsz8 S+vn+qw4WVUJKkmAueLwpRBHcPZ93BIJcGaTQxBWFJzK8RjJBHWJqOiCeHrU/g/6VRs17Hdm1q5ebmIowAOwRE4AS6ogya4Bi3QBhhw8ACewLMlrUfrxXrNW5esxcwB+AHr7RNLI5AU</latexit>  0.01
<latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmU P4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmU P4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmU P4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBiyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38 ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju24/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygolk5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmU P4AevtE577jeg=</latexit>
 0.005
<latexit sha1_base64="F0+ZDjq+YwdI2yXTL7ztj4SDf4c=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cZjpw9Zd0Y3LCvYB7VAyaaaNzSRDkhHK0H9w40IRt/6PO//GTKeCih4IHM45l9x7/IhRpR3nw8qtrK6tb+Q3 C1vbO7t7xf2DjhKxxKSNBROy5yNFGOWkralmpBdJgkKfka4/vUr97j2Rigp+q2cR8UI05jSgGGkjdc4c23Fqw2LJsSvlWsOtwIycVzNSv6hC10RSlMASrWHxfTASOA4J15ghpfquE2kvQVJTzMi8MIgViRCeojHpG8pRSJSXLLadwxOjjGAgpHlcw4X6fSJBoVKz0DfJEOmJ+u2l4l9eP9ZBw0soj2JNOM4+CmIGtYDp6XBEJcGazQxBWFKzK8QTJBHWpqCCKeHrUvg/6ZRt17Hdm2qpebmsIw+OwDE4BS6ogya4Bi3QBhjcgQfwBJ4tYT1aL9ZrFs1Zy5lD 8APW2ycTsY4m</latexit><latexit sha1_base64="F0+ZDjq+YwdI2yXTL7ztj4SDf4c=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cZjpw9Zd0Y3LCvYB7VAyaaaNzSRDkhHK0H9w40IRt/6PO//GTKeCih4IHM45l9x7/IhRpR3nw8qtrK6tb+Q3 C1vbO7t7xf2DjhKxxKSNBROy5yNFGOWkralmpBdJgkKfka4/vUr97j2Rigp+q2cR8UI05jSgGGkjdc4c23Fqw2LJsSvlWsOtwIycVzNSv6hC10RSlMASrWHxfTASOA4J15ghpfquE2kvQVJTzMi8MIgViRCeojHpG8pRSJSXLLadwxOjjGAgpHlcw4X6fSJBoVKz0DfJEOmJ+u2l4l9eP9ZBw0soj2JNOM4+CmIGtYDp6XBEJcGazQxBWFKzK8QTJBHWpqCCKeHrUvg/6ZRt17Hdm2qpebmsIw+OwDE4BS6ogya4Bi3QBhjcgQfwBJ4tYT1aL9ZrFs1Zy5lD 8APW2ycTsY4m</latexit><latexit sha1_base64="F0+ZDjq+YwdI2yXTL7ztj4SDf4c=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cZjpw9Zd0Y3LCvYB7VAyaaaNzSRDkhHK0H9w40IRt/6PO//GTKeCih4IHM45l9x7/IhRpR3nw8qtrK6tb+Q3 C1vbO7t7xf2DjhKxxKSNBROy5yNFGOWkralmpBdJgkKfka4/vUr97j2Rigp+q2cR8UI05jSgGGkjdc4c23Fqw2LJsSvlWsOtwIycVzNSv6hC10RSlMASrWHxfTASOA4J15ghpfquE2kvQVJTzMi8MIgViRCeojHpG8pRSJSXLLadwxOjjGAgpHlcw4X6fSJBoVKz0DfJEOmJ+u2l4l9eP9ZBw0soj2JNOM4+CmIGtYDp6XBEJcGazQxBWFKzK8QTJBHWpqCCKeHrUvg/6ZRt17Hdm2qpebmsIw+OwDE4BS6ogya4Bi3QBhjcgQfwBJ4tYT1aL9ZrFs1Zy5lD 8APW2ycTsY4m</latexit><latexit sha1_base64="F0+ZDjq+YwdI2yXTL7ztj4SDf4c=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cZjpw9Zd0Y3LCvYB7VAyaaaNzSRDkhHK0H9w40IRt/6PO//GTKeCih4IHM45l9x7/IhRpR3nw8qtrK6tb+Q3 C1vbO7t7xf2DjhKxxKSNBROy5yNFGOWkralmpBdJgkKfka4/vUr97j2Rigp+q2cR8UI05jSgGGkjdc4c23Fqw2LJsSvlWsOtwIycVzNSv6hC10RSlMASrWHxfTASOA4J15ghpfquE2kvQVJTzMi8MIgViRCeojHpG8pRSJSXLLadwxOjjGAgpHlcw4X6fSJBoVKz0DfJEOmJ+u2l4l9eP9ZBw0soj2JNOM4+CmIGtYDp6XBEJcGazQxBWFKzK8QTJBHWpqCCKeHrUvg/6ZRt17Hdm2qpebmsIw+OwDE4BS6ogya4Bi3QBhjcgQfwBJ4tYT1aL9ZrFs1Zy5lD 8APW2ycTsY4m</latexit>
0.005
<latexit sha1_base64="w0AHMU2DpUF+D+5HZKebbRLFLdg=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwWkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmU4FFT0QOJxzLrn3+DFnSiP0YRXW1jc2t4rb pZ3dvf2D8uFRV0WJJNQlEY9k38eKciaoq5nmtB9LikOf054/u8783j2VikXiTs9j6oV4IljACNZGcpGNUGNUriC7Vm20nBrMyUU9J83LOnRMJEMFrNAZld+H44gkIRWacKzUwEGx9lIsNSOcLkrDRNEYkxme0IGhAodUeely2QU8M8oYBpE0T2i4VL9PpDhUah76JhliPVW/vUz8yxskOmh5KRNxoqkg+UdBwqGOYHY5HDNJieZzQzCRzOwKyRRLTLTpp2RK+LoU/k+6VdtBtnNbr7SvVnUUwQk4BefAAU3QBjegA1xAAAMP4Ak8W8J6tF6s1zxasFYzx+A HrLdPqaGN7w==</latexit><latexit sha1_base64="w0AHMU2DpUF+D+5HZKebbRLFLdg=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwWkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmU4FFT0QOJxzLrn3+DFnSiP0YRXW1jc2t4rb pZ3dvf2D8uFRV0WJJNQlEY9k38eKciaoq5nmtB9LikOf054/u8783j2VikXiTs9j6oV4IljACNZGcpGNUGNUriC7Vm20nBrMyUU9J83LOnRMJEMFrNAZld+H44gkIRWacKzUwEGx9lIsNSOcLkrDRNEYkxme0IGhAodUeely2QU8M8oYBpE0T2i4VL9PpDhUah76JhliPVW/vUz8yxskOmh5KRNxoqkg+UdBwqGOYHY5HDNJieZzQzCRzOwKyRRLTLTpp2RK+LoU/k+6VdtBtnNbr7SvVnUUwQk4BefAAU3QBjegA1xAAAMP4Ak8W8J6tF6s1zxasFYzx+A HrLdPqaGN7w==</latexit><latexit sha1_base64="w0AHMU2DpUF+D+5HZKebbRLFLdg=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwWkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmU4FFT0QOJxzLrn3+DFnSiP0YRXW1jc2t4rb pZ3dvf2D8uFRV0WJJNQlEY9k38eKciaoq5nmtB9LikOf054/u8783j2VikXiTs9j6oV4IljACNZGcpGNUGNUriC7Vm20nBrMyUU9J83LOnRMJEMFrNAZld+H44gkIRWacKzUwEGx9lIsNSOcLkrDRNEYkxme0IGhAodUeely2QU8M8oYBpE0T2i4VL9PpDhUah76JhliPVW/vUz8yxskOmh5KRNxoqkg+UdBwqGOYHY5HDNJieZzQzCRzOwKyRRLTLTpp2RK+LoU/k+6VdtBtnNbr7SvVnUUwQk4BefAAU3QBjegA1xAAAMP4Ak8W8J6tF6s1zxasFYzx+A HrLdPqaGN7w==</latexit><latexit sha1_base64="w0AHMU2DpUF+D+5HZKebbRLFLdg=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4GjJ92LorunFZwWkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmU4FFT0QOJxzLrn3+DFnSiP0YRXW1jc2t4rb pZ3dvf2D8uFRV0WJJNQlEY9k38eKciaoq5nmtB9LikOf054/u8783j2VikXiTs9j6oV4IljACNZGcpGNUGNUriC7Vm20nBrMyUU9J83LOnRMJEMFrNAZld+H44gkIRWacKzUwEGx9lIsNSOcLkrDRNEYkxme0IGhAodUeely2QU8M8oYBpE0T2i4VL9PpDhUah76JhliPVW/vUz8yxskOmh5KRNxoqkg+UdBwqGOYHY5HDNJieZzQzCRzOwKyRRLTLTpp2RK+LoU/k+6VdtBtnNbr7SvVnUUwQk4BefAAU3QBjegA1xAAAMP4Ak8W8J6tF6s1zxasFYzx+A HrLdPqaGN7w==</latexit>
0.01
<latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4v bO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqUycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhWSCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1 KY2x</latexit><latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4v bO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqUycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhWSCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1 KY2x</latexit><latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4v bO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqUycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhWSCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1 KY2x</latexit><latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4v bO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqUycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhWSCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1 KY2x</latexit>
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0.02
<latexit sha1_base64="akS8tLQ1/PvS2weWUKT6B5dypco=">AAAB63icdVDLSgMxFM34rPVVdekmWARX Q6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi6qDEtl 5FYr5w2vCnNyUctJ/bIGPRctUAZLtIal98EoIomg0hCOte57KDZ+ipVhhNN5cZBoGmMyxWPat1RiQbWfLm6dw1OrjGAYKVvSwIX6fSLFQuuZCGynwGaif3uZ+JfXT0zY8FMm48RQSfJFYcKhiWD2OBwxRYnhM0swUczeCskE K0yMjadoQ/j6FP5POhXXQ653Wys3r5ZxFMAxOAFnwAN10AQ3oAXagIAJeABP4NkRzqPz4rzmrSvOcuYI/IDz9gk2rY2y</latexit><latexit sha1_base64="akS8tLQ1/PvS2weWUKT6B5dypco=">AAAB63icdVDLSgMxFM34rPVVdekmWARX Q6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi6qDEtl 5FYr5w2vCnNyUctJ/bIGPRctUAZLtIal98EoIomg0hCOte57KDZ+ipVhhNN5cZBoGmMyxWPat1RiQbWfLm6dw1OrjGAYKVvSwIX6fSLFQuuZCGynwGaif3uZ+JfXT0zY8FMm48RQSfJFYcKhiWD2OBwxRYnhM0swUczeCskE K0yMjadoQ/j6FP5POhXXQ653Wys3r5ZxFMAxOAFnwAN10AQ3oAXagIAJeABP4NkRzqPz4rzmrSvOcuYI/IDz9gk2rY2y</latexit><latexit sha1_base64="akS8tLQ1/PvS2weWUKT6B5dypco=">AAAB63icdVDLSgMxFM34rPVVdekmWARX Q6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi6qDEtl 5FYr5w2vCnNyUctJ/bIGPRctUAZLtIal98EoIomg0hCOte57KDZ+ipVhhNN5cZBoGmMyxWPat1RiQbWfLm6dw1OrjGAYKVvSwIX6fSLFQuuZCGynwGaif3uZ+JfXT0zY8FMm48RQSfJFYcKhiWD2OBwxRYnhM0swUczeCskE K0yMjadoQ/j6FP5POhXXQ653Wys3r5ZxFMAxOAFnwAN10AQ3oAXagIAJeABP4NkRzqPz4rzmrSvOcuYI/IDz9gk2rY2y</latexit><latexit sha1_base64="akS8tLQ1/PvS2weWUKT6B5dypco=">AAAB63icdVDLSgMxFM34rPVVdekmWARX Q6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi6qDEtl 5FYr5w2vCnNyUctJ/bIGPRctUAZLtIal98EoIomg0hCOte57KDZ+ipVhhNN5cZBoGmMyxWPat1RiQbWfLm6dw1OrjGAYKVvSwIX6fSLFQuuZCGynwGaif3uZ+JfXT0zY8FMm48RQSfJFYcKhiWD2OBwxRYnhM0swUczeCskE K0yMjadoQ/j6FP5POhXXQ653Wys3r5ZxFMAxOAFnwAN10AQ3oAXagIAJeABP4NkRzqPz4rzmrSvOcuYI/IDz9gk2rY2y</latexit>
0.01
<latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARX Q6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqU ycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhW SCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1KY2x</latexit><latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARX Q6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqU ycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhW SCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1KY2x</latexit><latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARX Q6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqU ycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhW SCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1KY2x</latexit><latexit sha1_base64="SNdDb2MFEzxs5I6j0OzNEkUQyTo=">AAAB63icdVDLSgMxFM34rPVVdekmWARX Q6attu6KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmOhVU9MCFwzn3cu89QcyZNgh9OCura+sbm4Wt4vbO7t5+6eCwo6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvc787j1VmkXyzsxi6gs8lixkBJtMQi7yhqU ycquV84ZXhTm5qOWkflmDnosWKIMlWsPS+2AUkURQaQjHWvc9FBs/xcowwum8OEg0jTGZ4jHtWyqxoNpPF7fO4alVRjCMlC1p4EL9PpFiofVMBLZTYDPRv71M/MvrJyZs+CmTcWKoJPmiMOHQRDB7HI6YosTwmSWYKGZvhW SCFSbGxlO0IXx9Cv8nnYrrIde7rZWbV8s4CuAYnIAz4IE6aIIb0AJtQMAEPIAn8OwI59F5cV7z1hVnOXMEfsB5+wQ1KY2x</latexit>
0.0
<latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbB U0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkU S45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMr ImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qest0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbB U0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkU S45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMr ImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qest0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbB U0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkU S45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMr ImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qest0/FYI12</latexit><latexit sha1_base64="6gpNRiVHXXGRTR/KLbsnx8CLVpM=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbB U0jaauut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0qqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW4d2xkU S45dKZ/V3QrKyHk1I7WLKnJtZ4ESLNEcFN/7w4gkIRWacKxUz3Vi7aVYakY4nRX6iaIxJhM8oj1DBQ6p8tLFqTN0YpQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6KDupUzEiaaCZIuChCMdofnfaMgkJZpPDcFEMnMr ImMsMdEmnYIJ4etT9D9pl23Xsd2baqlxuYwjD0dwDKfgQg0acA1NaAGBETzAEzxb3Hq0XqzXrDVnLWcO4Qest0/FYI12</latexit>
 0.01
<latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbB iyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2 4/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygol k5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmUP4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbB iyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2 4/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygol k5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmUP4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbB iyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2 4/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygol k5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmUP4AevtE577jeg=</latexit><latexit sha1_base64="NH+jTdFTESzAMtlyej2ORG1Xx7s=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbB iyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2 4/WLJsSvl87pbQRm5qGakdllFru0sUIIlmv3ie28QkzSiQhOOleq6TqL9KZaaEU5nhV6qaILJGA9p11CBI6r86eLYGToxygCFsTQlNFqo3yemOFJqEgWmM8J6pH57c/Evr5vqsO5PmUhSTQXJFoUpRzpG88/RgElKNJ8Ygol k5lZERlhiok0+BRPC16fof9Iq265ju7fVUuNqGUcejuAYTsGFGjTgBprgAQEGD/AEz5awHq0X6zVrzVnLmUP4AevtE577jeg=</latexit>
 0.02
<latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbB iyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U +8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJ zK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4fwA9bbJ6B/jek=</latexit><latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbB iyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U +8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJ zK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4fwA9bbJ6B/jek=</latexit><latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbB iyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U +8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJ zK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4fwA9bbJ6B/jek=</latexit><latexit sha1_base64="WWTYhe9WIcPpkKRtS3BZI+gb/04=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbB iyFpq623ohePFUxbaEPZbDft0s0m7G6EUvobvHhQxKs/yJv/xm1TQUUfDDzem2FmXpBwprTjfFi5ldW19Y38ZmFre2d3r7h/0FJxKgn1SMxj2QmwopwJ6mmmOe0kkuIo4LQdjK/nfvueSsVicacnCfUjPBQsZARrI3lnju2U +8WSY1fK53W3gjJyUc1I7bKKXNtZoARLNPvF994gJmlEhSYcK9V1nUT7Uyw1I5zOCr1U0QSTMR7SrqECR1T508WxM3RilAEKY2lKaLRQv09McaTUJApMZ4T1SP325uJfXjfVYd2fMpGkmgqSLQpTjnSM5p+jAZOUaD4xBBPJ zK2IjLDERJt8CiaEr0/R/6RVtl3Hdm+rpcbVMo48HMExnIILNWjADTTBAwIMHuAJni1hPVov1mvWmrOWM4fwA9bbJ6B/jek=</latexit>
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FIG. 2. (a) The leading eigenvalue of Eq. (5) is plotted as a function of the electron density ne, corresponding to chemical potentials
µ ∈ [−3.999,−3.98]t, and a cavity compression factor A = 10−5. (b) Electron dispersion E(kx) along kx, with ky = 0 (left) and ky = k f (right)
for low electron density ne ' 0.3 × 1011 cm−2, and ∆0 = 10−3t. The axes E(0) and kx = 0 are indicated for orientation. The system is fully
gapped everywhere along the Fermi surface. (c) the same as (b) with larger electron density ne ' 2 × 1012 cm−2, and ∆0 = 10−3t. The system
is gapped only along certain directions in reciprocal space.
��� ��� ���� �����×��� �×����×���
��-�
��-�
�����
�����
102
<latexit sha1_base64="m/x61D1WL 7o1NXhCwddZ0gRPHqA=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut 6MVjBfsBbSyb7aZdupuE3Y1QSv+CFw+KePUPefPfuGkqqOiDgcd7M8zM82POlH acDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGchbWmmOe3GkmLhc9r xJ1ep37mnUrEovNXTmHoCj0IWMIJ1KrnOXXlQLDl2pXxWdysoI+fVjNQuqsi1 nQVKsERzUHzvDyOSCBpqwrFSPdeJtTfDUjPC6bzQTxSNMZngEe0ZGmJBlTdb3 DpHJ0YZoiCSpkKNFur3iRkWSk2FbzoF1mP120vFv7xeooO6N2NhnGgakmxRkHC kI5Q+joZMUqL51BBMJDO3IjLGEhNt4imYEL4+Rf+Tdtl2Hdu9qZYal8s48nAE x3AKLtSgAdfQhBYQGMMDPMGzJaxH68V6zVpz1nLmEH7AevsEgSaN4w==</lat exit><latexit sha1_base64="m/x61D1WL 7o1NXhCwddZ0gRPHqA=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut 6MVjBfsBbSyb7aZdupuE3Y1QSv+CFw+KePUPefPfuGkqqOiDgcd7M8zM82POlH acDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGchbWmmOe3GkmLhc9r xJ1ep37mnUrEovNXTmHoCj0IWMIJ1KrnOXXlQLDl2pXxWdysoI+fVjNQuqsi1 nQVKsERzUHzvDyOSCBpqwrFSPdeJtTfDUjPC6bzQTxSNMZngEe0ZGmJBlTdb3 DpHJ0YZoiCSpkKNFur3iRkWSk2FbzoF1mP120vFv7xeooO6N2NhnGgakmxRkHC kI5Q+joZMUqL51BBMJDO3IjLGEhNt4imYEL4+Rf+Tdtl2Hdu9qZYal8s48nAE x3AKLtSgAdfQhBYQGMMDPMGzJaxH68V6zVpz1nLmEH7AevsEgSaN4w==</lat exit><latexit sha1_base64="m/x61D1WL 7o1NXhCwddZ0gRPHqA=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut 6MVjBfsBbSyb7aZdupuE3Y1QSv+CFw+KePUPefPfuGkqqOiDgcd7M8zM82POlH acDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGchbWmmOe3GkmLhc9r xJ1ep37mnUrEovNXTmHoCj0IWMIJ1KrnOXXlQLDl2pXxWdysoI+fVjNQuqsi1 nQVKsERzUHzvDyOSCBpqwrFSPdeJtTfDUjPC6bzQTxSNMZngEe0ZGmJBlTdb3 DpHJ0YZoiCSpkKNFur3iRkWSk2FbzoF1mP120vFv7xeooO6N2NhnGgakmxRkHC kI5Q+joZMUqL51BBMJDO3IjLGEhNt4imYEL4+Rf+Tdtl2Hdu9qZYal8s48nAE x3AKLtSgAdfQhBYQGMMDPMGzJaxH68V6zVpz1nLmEH7AevsEgSaN4w==</lat exit><latexit sha1_base64="m/x61D1WL 7o1NXhCwddZ0gRPHqA=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0jaauut 6MVjBfsBbSyb7aZdupuE3Y1QSv+CFw+KePUPefPfuGkqqOiDgcd7M8zM82POlH acDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGchbWmmOe3GkmLhc9r xJ1ep37mnUrEovNXTmHoCj0IWMIJ1KrnOXXlQLDl2pXxWdysoI+fVjNQuqsi1 nQVKsERzUHzvDyOSCBpqwrFSPdeJtTfDUjPC6bzQTxSNMZngEe0ZGmJBlTdb3 DpHJ0YZoiCSpkKNFur3iRkWSk2FbzoF1mP120vFv7xeooO6N2NhnGgakmxRkHC kI5Q+joZMUqL51BBMJDO3IjLGEhNt4imYEL4+Rf+Tdtl2Hdu9qZYal8s48nAE x3AKLtSgAdfQhBYQGMMDPMGzJaxH68V6zVpz1nLmEH7AevsEgSaN4w==</lat exit>
103
<latexit sha1_base64="9Vktcu9ZkPT54xTdoRAjUkZL5qQ=">AAAB63icdV BNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjBfsBbSyb7aZdupuE3Y1QSv+CFw+KePUPefPfuGkqqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipK JKEtEvFIdn2sKGchbWmmOe3GkmLhc9rxJ1ep37mnUrEovNXTmHoCj0IWMIJ1KrnOXWVQLDl2pXxWdysoI+fVjNQuqsi1nQVKsERzUHzvDyOSCBpqwrFSPdeJtTf DUjPC6bzQTxSNMZngEe0ZGmJBlTdb3DpHJ0YZoiCSpkKNFur3iRkWSk2FbzoF1mP120vFv7xeooO6N2NhnGgakmxRkHCkI5Q+joZMUqL51BBMJDO3IjLGEhNt4 imYEL4+Rf+Tdtl2Hdu9qZYal8s48nAEx3AKLtSgAdfQhBYQGMMDPMGzJaxH68V6zVpz1nLmEH7AevsEgqqN5A==</latexit><latexit sha1_base64="9Vktcu9ZkPT54xTdoRAjUkZL5qQ=">AAAB63icdV BNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjBfsBbSyb7aZdupuE3Y1QSv+CFw+KePUPefPfuGkqqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipK JKEtEvFIdn2sKGchbWmmOe3GkmLhc9rxJ1ep37mnUrEovNXTmHoCj0IWMIJ1KrnOXWVQLDl2pXxWdysoI+fVjNQuqsi1nQVKsERzUHzvDyOSCBpqwrFSPdeJtTf DUjPC6bzQTxSNMZngEe0ZGmJBlTdb3DpHJ0YZoiCSpkKNFur3iRkWSk2FbzoF1mP120vFv7xeooO6N2NhnGgakmxRkHCkI5Q+joZMUqL51BBMJDO3IjLGEhNt4 imYEL4+Rf+Tdtl2Hdu9qZYal8s48nAEx3AKLtSgAdfQhBYQGMMDPMGzJaxH68V6zVpz1nLmEH7AevsEgqqN5A==</latexit><latexit sha1_base64="9Vktcu9ZkPT54xTdoRAjUkZL5qQ=">AAAB63icdV BNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjBfsBbSyb7aZdupuE3Y1QSv+CFw+KePUPefPfuGkqqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipK JKEtEvFIdn2sKGchbWmmOe3GkmLhc9rxJ1ep37mnUrEovNXTmHoCj0IWMIJ1KrnOXWVQLDl2pXxWdysoI+fVjNQuqsi1nQVKsERzUHzvDyOSCBpqwrFSPdeJtTf DUjPC6bzQTxSNMZngEe0ZGmJBlTdb3DpHJ0YZoiCSpkKNFur3iRkWSk2FbzoF1mP120vFv7xeooO6N2NhnGgakmxRkHCkI5Q+joZMUqL51BBMJDO3IjLGEhNt4 imYEL4+Rf+Tdtl2Hdu9qZYal8s48nAEx3AKLtSgAdfQhBYQGMMDPMGzJaxH68V6zVpz1nLmEH7AevsEgqqN5A==</latexit><latexit sha1_base64="9Vktcu9ZkPT54xTdoRAjUkZL5qQ=">AAAB63icdV BNS8NAEJ3Ur1q/qh69LBbBU0jaauut6MVjBfsBbSyb7aZdupuE3Y1QSv+CFw+KePUPefPfuGkqqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipK JKEtEvFIdn2sKGchbWmmOe3GkmLhc9rxJ1ep37mnUrEovNXTmHoCj0IWMIJ1KrnOXWVQLDl2pXxWdysoI+fVjNQuqsi1nQVKsERzUHzvDyOSCBpqwrFSPdeJtTf DUjPC6bzQTxSNMZngEe0ZGmJBlTdb3DpHJ0YZoiCSpkKNFur3iRkWSk2FbzoF1mP120vFv7xeooO6N2NhnGgakmxRkHCkI5Q+joZMUqL51BBMJDO3IjLGEhNt4 imYEL4+Rf+Tdtl2Hdu9qZYal8s48nAEx3AKLtSgAdfQhBYQGMMDPMGzJaxH68V6zVpz1nLmEH7AevsEgqqN5A==</latexit>
104
<latexit sha1_base64="X6JfgEvDv5vrZLV6knfeCndLglk=">AAAB63icdV DLSsNAFJ3UV62vqks3g0VwFZI22rorunFZwT6gjWUynbRDZyZhZiKU0F9w40IRt/6QO//GSVNBRQ9cOJxzL/feE8SMKu04H1ZhZXVtfaO4Wdra3tndK+8fdFSU SEzaOGKR7AVIEUYFaWuqGenFkiAeMNINpleZ370nUtFI3OpZTHyOxoKGFCOdSa5z5w3LFceuVc8abg3m5NzLSf3Cg67tLFABS7SG5ffBKMIJJ0JjhpTqu06s/RR JTTEj89IgUSRGeIrGpG+oQJwoP13cOocnRhnBMJKmhIYL9ftEirhSMx6YTo70RP32MvEvr5/osOGnVMSJJgLni8KEQR3B7HE4opJgzWaGICypuRXiCZIIaxNPy YTw9Sn8n3SqtuvY7o1XaV4u4yiCI3AMToEL6qAJrkELtAEGE/AAnsCzxa1H68V6zVsL1nLmEPyA9fYJhC6N5Q==</latexit><latexit sha1_base64="X6JfgEvDv5vrZLV6knfeCndLglk=">AAAB63icdV DLSsNAFJ3UV62vqks3g0VwFZI22rorunFZwT6gjWUynbRDZyZhZiKU0F9w40IRt/6QO//GSVNBRQ9cOJxzL/feE8SMKu04H1ZhZXVtfaO4Wdra3tndK+8fdFSU SEzaOGKR7AVIEUYFaWuqGenFkiAeMNINpleZ370nUtFI3OpZTHyOxoKGFCOdSa5z5w3LFceuVc8abg3m5NzLSf3Cg67tLFABS7SG5ffBKMIJJ0JjhpTqu06s/RR JTTEj89IgUSRGeIrGpG+oQJwoP13cOocnRhnBMJKmhIYL9ftEirhSMx6YTo70RP32MvEvr5/osOGnVMSJJgLni8KEQR3B7HE4opJgzWaGICypuRXiCZIIaxNPy YTw9Sn8n3SqtuvY7o1XaV4u4yiCI3AMToEL6qAJrkELtAEGE/AAnsCzxa1H68V6zVsL1nLmEPyA9fYJhC6N5Q==</latexit><latexit sha1_base64="X6JfgEvDv5vrZLV6knfeCndLglk=">AAAB63icdV DLSsNAFJ3UV62vqks3g0VwFZI22rorunFZwT6gjWUynbRDZyZhZiKU0F9w40IRt/6QO//GSVNBRQ9cOJxzL/feE8SMKu04H1ZhZXVtfaO4Wdra3tndK+8fdFSU SEzaOGKR7AVIEUYFaWuqGenFkiAeMNINpleZ370nUtFI3OpZTHyOxoKGFCOdSa5z5w3LFceuVc8abg3m5NzLSf3Cg67tLFABS7SG5ffBKMIJJ0JjhpTqu06s/RR JTTEj89IgUSRGeIrGpG+oQJwoP13cOocnRhnBMJKmhIYL9ftEirhSMx6YTo70RP32MvEvr5/osOGnVMSJJgLni8KEQR3B7HE4opJgzWaGICypuRXiCZIIaxNPy YTw9Sn8n3SqtuvY7o1XaV4u4yiCI3AMToEL6qAJrkELtAEGE/AAnsCzxa1H68V6zVsL1nLmEPyA9fYJhC6N5Q==</latexit><latexit sha1_base64="X6JfgEvDv5vrZLV6knfeCndLglk=">AAAB63icdV DLSsNAFJ3UV62vqks3g0VwFZI22rorunFZwT6gjWUynbRDZyZhZiKU0F9w40IRt/6QO//GSVNBRQ9cOJxzL/feE8SMKu04H1ZhZXVtfaO4Wdra3tndK+8fdFSU SEzaOGKR7AVIEUYFaWuqGenFkiAeMNINpleZ370nUtFI3OpZTHyOxoKGFCOdSa5z5w3LFceuVc8abg3m5NzLSf3Cg67tLFABS7SG5ffBKMIJJ0JjhpTqu06s/RR JTTEj89IgUSRGeIrGpG+oQJwoP13cOocnRhnBMJKmhIYL9ftEirhSMx6YTo70RP32MvEvr5/osOGnVMSJJgLni8KEQR3B7HE4opJgzWaGICypuRXiCZIIaxNPy YTw9Sn8n3SqtuvY7o1XaV4u4yiCI3AMToEL6qAJrkELtAEGE/AAnsCzxa1H68V6zVsL1nLmEPyA9fYJhC6N5Q==</latexit>
105
<latexit sha1_base64="WS1AdsIRSPneZRtNTT1nN/jcKh0=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0j6Yeut6MVjBdsKbSyb7aZdursJuxuhlP4FLx4 U8eof8ua/MWkqqOiDgcd7M8zM8yPOtHGcDyu3srq2vpHfLGxt7+zuFfcPOjqMFaFtEvJQ3fpYU84kbRtmOL2NFMXC57TrTy5Tv3tPlWahvDHTiHoCjyQLGMEmlVznrjYolhy7Uq413ArKyFk1I/XzKnJtZ4ESLNEaFN/7w5DEgkpDONa65zqR8WZYGUY4nRf6saYRJhM8or2ESiyo9maLW+foJFGGKAhVUtKghfp9YoaF1lPhJ50C m7H+7aXiX14vNkHDmzEZxYZKki0KYo5MiNLH0ZApSgyfJgQTxZJbERljhYlJ4ikkIXx9iv4nnbLtOrZ7XS01L5Zx5OEIjuEUXKhDE66gBW0gMIYHeIJnS1iP1ov1mrXmrOXMIfyA9fYJhbKN5g==</latexit><latexit sha1_base64="WS1AdsIRSPneZRtNTT1nN/jcKh0=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0j6Yeut6MVjBdsKbSyb7aZdursJuxuhlP4FLx4 U8eof8ua/MWkqqOiDgcd7M8zM8yPOtHGcDyu3srq2vpHfLGxt7+zuFfcPOjqMFaFtEvJQ3fpYU84kbRtmOL2NFMXC57TrTy5Tv3tPlWahvDHTiHoCjyQLGMEmlVznrjYolhy7Uq413ArKyFk1I/XzKnJtZ4ESLNEaFN/7w5DEgkpDONa65zqR8WZYGUY4nRf6saYRJhM8or2ESiyo9maLW+foJFGGKAhVUtKghfp9YoaF1lPhJ50C m7H+7aXiX14vNkHDmzEZxYZKki0KYo5MiNLH0ZApSgyfJgQTxZJbERljhYlJ4ikkIXx9iv4nnbLtOrZ7XS01L5Zx5OEIjuEUXKhDE66gBW0gMIYHeIJnS1iP1ov1mrXmrOXMIfyA9fYJhbKN5g==</latexit><latexit sha1_base64="WS1AdsIRSPneZRtNTT1nN/jcKh0=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0j6Yeut6MVjBdsKbSyb7aZdursJuxuhlP4FLx4 U8eof8ua/MWkqqOiDgcd7M8zM8yPOtHGcDyu3srq2vpHfLGxt7+zuFfcPOjqMFaFtEvJQ3fpYU84kbRtmOL2NFMXC57TrTy5Tv3tPlWahvDHTiHoCjyQLGMEmlVznrjYolhy7Uq413ArKyFk1I/XzKnJtZ4ESLNEaFN/7w5DEgkpDONa65zqR8WZYGUY4nRf6saYRJhM8or2ESiyo9maLW+foJFGGKAhVUtKghfp9YoaF1lPhJ50C m7H+7aXiX14vNkHDmzEZxYZKki0KYo5MiNLH0ZApSgyfJgQTxZJbERljhYlJ4ikkIXx9iv4nnbLtOrZ7XS01L5Zx5OEIjuEUXKhDE66gBW0gMIYHeIJnS1iP1ov1mrXmrOXMIfyA9fYJhbKN5g==</latexit><latexit sha1_base64="WS1AdsIRSPneZRtNTT1nN/jcKh0=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0j6Yeut6MVjBdsKbSyb7aZdursJuxuhlP4FLx4 U8eof8ua/MWkqqOiDgcd7M8zM8yPOtHGcDyu3srq2vpHfLGxt7+zuFfcPOjqMFaFtEvJQ3fpYU84kbRtmOL2NFMXC57TrTy5Tv3tPlWahvDHTiHoCjyQLGMEmlVznrjYolhy7Uq413ArKyFk1I/XzKnJtZ4ESLNEaFN/7w5DEgkpDONa65zqR8WZYGUY4nRf6saYRJhM8or2ESiyo9maLW+foJFGGKAhVUtKghfp9YoaF1lPhJ50C m7H+7aXiX14vNkHDmzEZxYZKki0KYo5MiNLH0ZApSgyfJgQTxZJbERljhYlJ4ikkIXx9iv4nnbLtOrZ7XS01L5Zx5OEIjuEUXKhDE66gBW0gMIYHeIJnS1iP1ov1mrXmrOXMIfyA9fYJhbKN5g==</latexit>
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⌫
<latexit sha1_base64="1tQRAizOV6kDWgO4eMNhMBwXEu8=">AAAB/3icdVDLSgNBEJyN7/iKCl68DAbBU9iN8XUTRfCoYIyQXcLspJMMmZ1dZnrFsObgr3jxoIhXf8Obf+PkIahoQUNR1U13V5hIYdB1P5zcxOTU9MzsXH5+YXFpubCyemXiVHOo8ljG+jpkBqRQUEWBEq4TDSwKJdTC7snAr92ANiJWl9hLIIhYW4mW4Ayt1Cis+wi3mJ2KNqgbJlOgfeqrtFEouqWd8u6Bt0NHZK8yIvuHFeqV3CGKZIzzRuHdb8Y8jUAhl8yYuucmGGRMo+AS+nk/NZAw3mVtqFuqWAQmyIb39+mWVZq0FWtbCulQ/T6RsciYXhTazohhx/z2BuJfXj3F1kGQCZWkCIqPFrVSSTGmgzBoU2jgKHuWMK6FvZXyDtOMo40sb0P4+pT+T67KJc8teReV4tHxOI5ZskE2yTbxyD45ImfknFQJJ3fkgTyRZ+feeXRenNdRa84Zz6yRH3DePgGRE5Z0</latexit><latexit sha1_base64="1tQRAizOV6kDWgO4eMNhMBwXEu8=">AAAB/3icdVDLSgNBEJyN7/iKCl68DAbBU9iN8XUTRfCoYIyQXcLspJMMmZ1dZnrFsObgr3jxoIhXf8Obf+PkIahoQUNR1U13V5hIYdB1P5zcxOTU9MzsXH5+YXFpubCyemXiVHOo8ljG+jpkBqRQUEWBEq4TDSwKJdTC7snAr92ANiJWl9hLIIhYW4mW4Ayt1Cis+wi3mJ2KNqgbJlOgfeqrtFEouqWd8u6Bt0NHZK8yIvuHFeqV3CGKZIzzRuHdb8Y8jUAhl8yYuucmGGRMo+AS+nk/NZAw3mVtqFuqWAQmyIb39+mWVZq0FWtbCulQ/T6RsciYXhTazohhx/z2BuJfXj3F1kGQCZWkCIqPFrVSSTGmgzBoU2jgKHuWMK6FvZXyDtOMo40sb0P4+pT+T67KJc8teReV4tHxOI5ZskE2yTbxyD45ImfknFQJJ3fkgTyRZ+feeXRenNdRa84Zz6yRH3DePgGRE5Z0</latexit><latexit sha1_base64="1tQRAizOV6kDWgO4eMNhMBwXEu8=">AAAB/3icdVDLSgNBEJyN7/iKCl68DAbBU9iN8XUTRfCoYIyQXcLspJMMmZ1dZnrFsObgr3jxoIhXf8Obf+PkIahoQUNR1U13V5hIYdB1P5zcxOTU9MzsXH5+YXFpubCyemXiVHOo8ljG+jpkBqRQUEWBEq4TDSwKJdTC7snAr92ANiJWl9hLIIhYW4mW4Ayt1Cis+wi3mJ2KNqgbJlOgfeqrtFEouqWd8u6Bt0NHZK8yIvuHFeqV3CGKZIzzRuHdb8Y8jUAhl8yYuucmGGRMo+AS+nk/NZAw3mVtqFuqWAQmyIb39+mWVZq0FWtbCulQ/T6RsciYXhTazohhx/z2BuJfXj3F1kGQCZWkCIqPFrVSSTGmgzBoU2jgKHuWMK6FvZXyDtOMo40sb0P4+pT+T67KJc8teReV4tHxOI5ZskE2yTbxyD45ImfknFQJJ3fkgTyRZ+feeXRenNdRa84Zz6yRH3DePgGRE5Z0</latexit><latexit sha1_base64="1tQRAizOV6kDWgO4eMNhMBwXEu8=">AAAB/3icdVDLSgNBEJyN7/iKCl68DAbBU9iN8XUTRfCoYIyQXcLspJMMmZ1dZnrFsObgr3jxoIhXf8Obf+PkIahoQUNR1U13V5hIYdB1P5zcxOTU9MzsXH5+YXFpubCyemXiVHOo8ljG+jpkBqRQUEWBEq4TDSwKJdTC7snAr92ANiJWl9hLIIhYW4mW4Ayt1Cis+wi3mJ2KNqgbJlOgfeqrtFEouqWd8u6Bt0NHZK8yIvuHFeqV3CGKZIzzRuHdb8Y8jUAhl8yYuucmGGRMo+AS+nk/NZAw3mVtqFuqWAQmyIb39+mWVZq0FWtbCulQ/T6RsciYXhTazohhx/z2BuJfXj3F1kGQCZWkCIqPFrVSSTGmgzBoU2jgKHuWMK6FvZXyDtOMo40sb0P4+pT+T67KJc8teReV4tHxOI5ZskE2yTbxyD45ImfknFQJJ3fkgTyRZ+feeXRenNdRa84Zz6yRH3DePgGRE5Z0</latexit>
(a)
<latexit sha1_base64="TMV7inrX0 LQJN8CG0IaWE1XmLdg=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltv RS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zpr TjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O 2P76a++17KhWLxJ2exNQL8VCwgBGsjXRbxKf9fMGxy6WzmltGKTmvpKR6UUGu 7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4 tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+ig5k2ZiBNNBUkXBQl HOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO 4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/BONmg==</lat exit><latexit sha1_base64="TMV7inrX0 LQJN8CG0IaWE1XmLdg=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltv RS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zpr TjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O 2P76a++17KhWLxJ2exNQL8VCwgBGsjXRbxKf9fMGxy6WzmltGKTmvpKR6UUGu 7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4 tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+ig5k2ZiBNNBUkXBQl HOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO 4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/BONmg==</lat exit><latexit sha1_base64="TMV7inrX0 LQJN8CG0IaWE1XmLdg=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltv RS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zpr TjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O 2P76a++17KhWLxJ2exNQL8VCwgBGsjXRbxKf9fMGxy6WzmltGKTmvpKR6UUGu 7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4 tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+ig5k2ZiBNNBUkXBQl HOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO 4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/BONmg==</lat exit><latexit sha1_base64="TMV7inrX0 LQJN8CG0IaWE1XmLdg=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltv RS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zpr TjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O 2P76a++17KhWLxJ2exNQL8VCwgBGsjXRbxKf9fMGxy6WzmltGKTmvpKR6UUGu 7SxQgCUa/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4 tQZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+ig5k2ZiBNNBUkXBQl HOkLzv9GASUo0nxiCiWTmVkRGWGKiTTo5E8LXp+h/0irZrmO7N5VC/XIZRxaO 4BiK4EIV6nANDWgCgSE8wBM8W9x6tF6s17Q1Yy1nDuEHrLdP/BONmg==</lat exit>
(b)
<latexit sha1_base64="7AdExQAJ7 u8h8MOfpal3iLFrrzY=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltv RS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zpr TjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O 2P76a++17KhWLxJ2exNQL8VCwgBGsjXRb9E/7+YJjl0tnNbeMUnJeSUn1ooJc 21mgAEs0+vn33iAiSUiFJhwr1XWdWHtTLDUjnM5yvUTRGJMxHtKuoQKHVHnTx akzdGKUAQoiaUpotFC/T0xxqNQk9E1niPVI/fbm4l9eN9FBzZsyESeaCpIuChK OdITmf6MBk5RoPjEEE8nMrYiMsMREm3RyJoSvT9H/pFWyXcd2byqF+uUyjiwc wTEUwYUq1OEaGtAEAkN4gCd4trj1aL1Yr2lrxlrOHMIPWG+f/ZiNmw==</lat exit><latexit sha1_base64="7AdExQAJ7 u8h8MOfpal3iLFrrzY=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltv RS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zpr TjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O 2P76a++17KhWLxJ2exNQL8VCwgBGsjXRb9E/7+YJjl0tnNbeMUnJeSUn1ooJc 21mgAEs0+vn33iAiSUiFJhwr1XWdWHtTLDUjnM5yvUTRGJMxHtKuoQKHVHnTx akzdGKUAQoiaUpotFC/T0xxqNQk9E1niPVI/fbm4l9eN9FBzZsyESeaCpIuChK OdITmf6MBk5RoPjEEE8nMrYiMsMREm3RyJoSvT9H/pFWyXcd2byqF+uUyjiwc wTEUwYUq1OEaGtAEAkN4gCd4trj1aL1Yr2lrxlrOHMIPWG+f/ZiNmw==</lat exit><latexit sha1_base64="7AdExQAJ7 u8h8MOfpal3iLFrrzY=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltv RS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zpr TjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O 2P76a++17KhWLxJ2exNQL8VCwgBGsjXRb9E/7+YJjl0tnNbeMUnJeSUn1ooJc 21mgAEs0+vn33iAiSUiFJhwr1XWdWHtTLDUjnM5yvUTRGJMxHtKuoQKHVHnTx akzdGKUAQoiaUpotFC/T0xxqNQk9E1niPVI/fbm4l9eN9FBzZsyESeaCpIuChK OdITmf6MBk5RoPjEEE8nMrYiMsMREm3RyJoSvT9H/pFWyXcd2byqF+uUyjiwc wTEUwYUq1OEaGtAEAkN4gCd4trj1aL1Yr2lrxlrOHMIPWG+f/ZiNmw==</lat exit><latexit sha1_base64="7AdExQAJ7 u8h8MOfpal3iLFrrzY=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBahXkLSVltv RS8eK9oPaEPZbDft0s0m7G6EUvoTvHhQxKu/yJv/xm1TQUUfDDzem2Fmnh9zpr TjfFiZldW19Y3sZm5re2d3L79/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O 2P76a++17KhWLxJ2exNQL8VCwgBGsjXRb9E/7+YJjl0tnNbeMUnJeSUn1ooJc 21mgAEs0+vn33iAiSUiFJhwr1XWdWHtTLDUjnM5yvUTRGJMxHtKuoQKHVHnTx akzdGKUAQoiaUpotFC/T0xxqNQk9E1niPVI/fbm4l9eN9FBzZsyESeaCpIuChK OdITmf6MBk5RoPjEEE8nMrYiMsMREm3RyJoSvT9H/pFWyXcd2byqF+uUyjiwc wTEUwYUq1OEaGtAEAkN4gCd4trj1aL1Yr2lrxlrOHMIPWG+f/ZiNmw==</lat exit> ��� ������� �����× ��� �× ����× �����× ��-�
��× ��-�����������
�����
����������
10 4
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FIG. 3. (a) The leading positive eigenvalue of Eq. (5) is plotted
as a function of the cavity enhancement A−1, for µ = −3.99t (i.e.
ne ' 1012 cm−1), and Coulomb repulsion appropriate for a 2D elec-
tron gas in GaAs (see SI). (b) Absolute value of the difference be-
tween the leading ν1, and sub-leading eigenvalue ν2, normalized to
the leading eigenvalue at A = 10−5. At low enhancements, ν1 is neg-
ative (and the s-wave repulsive), resulting in large differences. The
inset on the left sketches the effective interaction potential in this
region in grey. The green wavefunction sketches the s-wave wave-
function which is strongly affected by the local repulsion, and thus
suppressed energetically. As a consequence, the p-wave (red) is ener-
getically favourable, and pairing occurs in the triplet channel. In the
inset of the right, the repulsion is too weak to suppress the s-wave.
strongly. In the current situation, where different eigenvalues
are separated by only few percents, these local interactions
could decide the realised state. We will examine the sim-
plest possible local interaction in the following: a constant
Hubbard-U describing a local repulsive electron interaction.
We replace the original interaction in Eq. (5) with V (
~Q)
~p,~p′ + U,
and investigate the leading eigenvalues of the resulting effec-
tive interaction.
Fig. 3(a) shows the largest positive eigenvalue of the ma-
trix eigenvalue equation (5) as a function of the cavity en-
hancement A−1, thus modulating the interaction strength. The
eigenvalue grows linearly with A−1, and shows no discernible
structure. In Fig. 3(b), however, we show the normalised dif-
ference between the two dominating eigenvalues of the ma-
trix eigenvalue equation (5), revealing a structural change
with A−1. At very low enhancements, the difference is rather
large. In this regime, the singlet state is negative (repul-
sive), and the system is dominated by triplet pairing. Then,
at A−1 ' 103, the singlet state becomes attractive; the differ-
ence to the triplet state shrinks, and decreases until the cavity
compression reaches A−1 ' 2 × 103, where the singlet or-
der becomes larger than the triplet component. Thus, with
increasing coupling strength, the system switches from a low-
temperature triplet regime to a singlet regime at strong cou-
plings. Using parameters for GaAs, however, this transition
takes place at very low temperatures, and it appears difficult
to observe the triplet phase in this system. It could possibly be
observed in complex oxide interfaces [31] with smaller elec-
tron mobilities and larger electron densities ∼ 1015 cm−2. Al-
ternatively, it might be possible to suppress the singlet pairing
by splitting the spin-dependent Fermi surfaces with a mag-
netic field.
Our results open a new route towards the optical manip-
ulation of superconductivity. The cavity-induced modifica-
tion of the electronic ground state - similar to experiments in
molecular systems [34–37], and related theoretical proposals
to employ cavities to change molecular dynamics [38–45] and
ground states [46, 47] - could prove to be a very powerful
tool to enhance or design coherent electronic states in two-
dimensional materials. Furthermore, we have not considered
possible external driving of the cavity. Due to optical nonlin-
earities of the electron gas, such driving would certainly influ-
ence the cavity-mediated interactions, and might possibly be
able to stabilise electron pairing at higher temperatures.
To conclude, we have investigated electron interactions me-
diated by a THz cavity strongly coupled to a two-dimensional
electron system. These long-range interactions arise - very
much like van der Waals or Casimir-Polder forces between
macroscopic bodies [48] - from the exchange of virtual pho-
tons between spontaneous current fluctuations. Since the crit-
ical temperature scales approximately linearly with the cavity
frequency, we suggest that Ref. [12], for instance, conducted
their measurements above Tc, and thus did not observe the ef-
fects we have predicted here. We also did not investigate the
effect of impurities, which could further reduce Tc. Yet the
counterrotating terms in the electron-photon coupling, which
the present theory relies upon, were recently reported in [25],
demonstrating the feasibility of observing cavity-mediated in-
teractions.
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I. THE MODEL
A. Cavity field quantisation
The setup is sketched in Fig. 1(a) of the main text. We
model the cavity as perfectly reflecting mirrors at z = 0 and L,
with the 2D electron gas at the centre at z0 = L/2. The tangen-
tial component of the electric field and the normal component
of the magnetic fields must vanish at the mirrors’ position. In
addition, we impose periodic boundary conditions in the xy-
plane. Given an electronic system filling the xy-plane with a
spacing a between the lattice sites, the size of the cavity in the
plane is LxLy = Na2. For the mean field, we shall consider the
thermodynamic limit N → ∞.
To derive expressions for the cavity field, we follow the
derivation in [1]. The boundary conditions are satisfied by
the vector potential of the form
~A′ =
∑
~q
√
~
0Vωq
ei(qx x+qyy)

(bx − b†x)i sin( pizL )
(by − b†y)i sin( pizL )
(bz + b
†
z ) cos( pizL )
 , (S1)
where bn denotes the field amplitude in the n-th direction,
 the filling material dielectric constant, and 0 the vacuum
dielectric constant. Transversality imposes ~q · ~A = 0, such
that the bi are not linearly independent. Therefore, we write
~q = |q|(sin θ cos φ, sin θ sin φ, cos θ), and rotate to a new basis,
in which the z-component is parallel to ~q, with the rotation
matrix
Oq =
cos θ cos φ cos θ sin φ − sin θ− sin φ cos φ 0
sin θ cos φ sin θ sin φ cos θ
 . (S2)
The new eigenmodes are then given by ~u~qs =
∑
i eˆiOqsiu~qi, and
we obtain the two transverse field modes
~A = i
∑
~q,s
√
~
0Vωq
eˆ~q,sei(qx x+qyy)
(
a~q,s + a
†
−~q,s
)
, (S3)
with the polarisation vector
eˆ~q,1 =
~q
|~q| , (S4)
which is called the transverse electric mode. Here, we have
set piz0/L = pi/2, i.e. the electron system is placed at the max-
imum of the cavity field.
∗ frank.schlawin@physics.ox.ac.uk
The second polarisation is given by
eˆ~q,2 = eˆ~q,1 × eˆz (S5)
and is called the transverse magnetic mode. The z-component
of the field can be neglected, and we obtain the vector poten-
tial
~A(~r) = i
∑
~q,s
√
~
0Vωq
ei(qx x+qyy)eˆ~q,s
(
a~q,s + a
†
−~q,s
)
. (S6)
Note that the transverse magnetic mode also has a gapless
mode with kz = 0, which is however polarised along the z-
direction [2], and does not couple to the electronic system in
the present setup.
B. Coupling to electron field
The paramagnetic Hamiltonian couples the cavity field to
the current operator of the electron system, and reads in real
space
Hint =
∑
~n
~j(~r~n) · ~A((~r ~n+1 − ~r~n)/2), (S7)
where ~n denotes the summation over the lattice sites. In a
rectangular lattice with nearest-neighbour hopping, the cur-
rent operator is given by
~jn =
iaet
~
∑
i=x,y
∑
~n,σ
eˆi
(
c†
~n+1iσ
c~n,σ − c†~n,σc~n+1iσ
)
, (S8)
where ~n + 1x = (nx + 1, ny) and ~n + 1y = (nx, ny + 1). Using the
form of the vector potential (S6), the interaction Hamiltonian
in k-space then reads
Hint =
∑
~k,σ,~q,s
g(~q)
~k,s√
N
(
a~q,s + a
†
−~q,s
)
c†
~k+~q,σ
c~k,σ, (S9)
with
g(~q)
~k,1
= ig˜0
eˆ~q,1,x sin[(kx + qx/2)] + eˆ~q,1,y sin[(ky + qy/2)](
1 +
(
c~q
ω0
)2)1/4 ,
(S10)
and
g(~q)
~k,2
= ig˜0
eˆ~q,2,x sin[(kx + qx/2)] + eˆ~q,2,y sin[(ky + qy/2)](
1 +
(
c~q
ω0
)2)1/4 ,
(S11)
S2
where in our setup
g˜0 = t
√
4α√

, (S12)
' 0.1t. (S13)
Here, α ' 1/137 denotes the fine structure constant, and we
used  = 13 for GaAs (see table I). This coefficient is similar
to the one obtained in [3] for the coupling of cyclotron tran-
sitions to a cavity field. The coefficients obey the symmetry
g(−~q)−~k,s = g
(~q)
~k,s
and g(−~q)
~k,s
' g(~q)∗
~k,s
.
This is the cavity coupling for a half-wavelength cavity
with ω0 = cpi/Lz. In the case of a nanoplasmonic cavity,
the field is further enhanced below the free-space limit. For
instance, in Ref. [4], the cavity volume is estimated to be
V = 2.5 × 10−5 × (λ0/2√)3, where λ0 is the vacuum cavity
wavelength. It is this further compression of the cavity field
that enables the experiments to reach the ultrastrong coupling
regime, where the coupling becomes comparable to the cavity
frequency. To describe this situation phenomenologically (i.e.
without ab initio simulation of the cavity field), we rescale g˜0
by the reduction of the mode volume below the λ3-limit,
g0 =
g˜0√
A
, (S14)
where we define the reduction of the cavity below the far field
limit A.
II. PARAMETER VALUES FOR GAAS
HETEROSTRUCTURES
Electron band mass m∗ = 0.07 me
Lattice constant a = 5.6 Å
Dielectric constant  = 13
Electron density ne = 3.6 × 1011 cm−2
Cavity frequency ω0 = 2pi × 5 THz
TABLE I. Parameters of GaAs used for the estimation of the critical
temperature.
The parameters are obtained from reported values in [4, 7–
9], and are given in table I. From these, we calculate the trans-
fer integral
t =
~2
2m∗a2
, (S15)
and the Fermi wavevector (which we measure in units of the
lattice constant a)
k f a =
√
2pinea ' 0.084. (S16)
For low filling ratios, the electron dispersion is approximately
quadratic,
k ≈ ta2
(
k2x + k
2
y
)
− µ˜ (S17)
=
~2
2m∗
(
k2x + k
2
y
)
− µ˜, (S18)
with µ˜ = 4t + µ. We use Eqs. (S16) and (S18) to relate the
electron density to the chemical potential,
ne =
m∗
pi~2
(4t + µ). (S19)
The speed of light in GaAs in given by
c = c0/
√
, (S20)
where c0 = 3 × 108 m/s is the vacuum speed of light.
In the case of a two-dimensional electron gas GaAs het-
erostructures, the screened Coulomb repulsion is given by [9]
VC(~k) =
1
20Na2
e2
|~k| + kT F
, (S21)
with the vacuum permittivity 0 and the inverse screening
length kT F = me2/(2pi0~2), we obtain an approximate
Hubbard-U (for ~k = 0), U ' 0.25t.
III. WOLF-SCHRIEFFER TRANSFORMATION
To obtain the effective cavity-mediated interaction, we
eliminate the interaction Hamiltonian (S9) by a Wolf-
Schrieffer transformation, i.e. we rotate to a new frame with
Hamiltonian
H′ ≡ eS
(
H0 + H f + Hint
)
e−S (S22)
= H0 + H f + Hint +
[
S ,H0 + H f + Hint
]
+
1
2
[
S ,
[
S ,H0 + H f
]]
+ . . . (S23)
where we choose S , such that[
S ,H0 + H f
]
= −Hint, (S24)
and thereby eliminate the coupling to the cavity to leading
order. This is the case for
S =
∑
~k,~q,σ,s
g(~q)
~k,s√
N
(
x(s)
~k,~q
a~q,s + y
(s)
~k,~q
a†−~q,s
)
c†
~k+~q,σ
c~k,σ, (S25)
with
x(s)
~k,~q
= − 1
~k+~q − ~k − ~ω~q
(S26)
and
y(s)
~k,~q
= − 1
~k+~q − ~k + ~ω~q
. (S27)
From Eq. (S23), we then obtain
Heff =
1
2N
∑
~k,~k′,~q
∑
σ,σ′,s
2~ωq
(~k+~q−~k )
2 − (~ωq)2 g
(~q)
~k,s
g(−~q)
~k′,s
c†
~k+~q,σ
c~k,σc
†
~k′−~q,σ′c~k′,σ′ .
(S28)
Keeping in mind that ~ωq  |~k − ~k′ |, we can always replace
2~ωq
(~k+~q−~k )
2 − (~ωq)2 ' −
2
~ω~q
. (S29)
S3
A. Change of electron dispersion
In tracing out the photon field, one also obtains a renor-
malisation of the electronic band structure due to scattering
processes, when ~k′ = ~k + ~q and σ′ = σ. We obtain
HSt =
∑
~k,σ
h~kc
†
~kσ
c~kσ, (S30)
with
h~k = −
1
N
∑
~q,s
g(~q)
~k−~q,sg
(−~q)
~k,s
~ωq
(S31)
= − g
2
0
N~ω0
(
ω0
c
)2 ∑
~q
∑
i=x,y sin
2[(kia − qia/2)]
(ω0/c)2 + q2
. (S32)
It can be estimated to be on the order of
h~k ' −piV0k2f
(aω0
c
)2 ∫ qmax
0
dq
q
(ω0/c)2 + q2
(S33)
' −piV0k2f
(aω0
c
)2
log
[
1 +
(
c
ω0
qmax
)]
, (S34)
where qmax denotes a cutoff frequency for the in-plane photon
momenta supported by the cavity (see also section IV D). In
the first line, we approximated the numerator of Eq. (S32) by
∼ 2k2f a2. The additional factor 2pi stems from the integration
over the azimuthal angle. Using values appropriate for GaAs,
we obtain h~k ∼ 1.25×10−8A−1. Thus, even if the mode volume
compression is as small as A = 10−5, the change in the elec-
tron dispersion would on the order of 0.1 %. It can therefore
be neglected.
B. The diamagnetic interaction
As shown theoretically in [3], and observed experimentally
in [7], the diamagnetic interaction, which can be neglected
in most cases of interest in the optical regime, can become
relevant or even dominant at strong resonant coupling. The
diamagnetic interaction Hamiltonian reads
Hdia =
∑
~k,~q,~q′,s,σ
γ~k,~q,~q′
(
a~q′−~q,s + a†~q−~q′,s
) (
a~q,s + a
†
−~q,s
)
c†
~k+~q,σ
c~kσ,
(S35)
where
γ~k,~q,~q′ = −
t
A
(ea
~
)2 √ ~
Vωq
√
~
Vωq′
. (S36)
The prefactor can be estimated as (see section IV D)∣∣∣∣γ~k,~q,~q′ ∣∣∣∣ ∼ tA 4α√
(aω0
c
)2
log
[
1 +
(
c
ω0
qmax
)]
∼ 10−8 t
A
, (S37)
and can only give rise to minimal changes of the electron self-
energy. Again, it can be safely neglected, as long as the cavity
is in its ground state.
IV. MEAN FIELD THEORY
A. The pair density wave
Considering only the attractive Amperean channel in the
nesting wavevectors ~Q = k0(±1,±1), the electronic Hamilto-
nian reads
H =
∑
~k,σ
~kc
†
~k,σ
c~k,σ +
1
2N
∑
~Q,~p,~p′
∑
σ,σ′
V (
~Q)
~p,~p′c
†
~Q+~p,σ
c ~Q+~p′,σc
†
~Q−~p,σ′c ~Q−~p′,σ′ .
(S38)
We define the order parameters
∆
( ~Q)
σ,σ′ (~p) =
1
N
∑
~p′
V (
~Q)
~p,~p′
〈
c ~Q−~p′,σ′c ~Q+~p′,σ
〉
, (S39)
and arrive at the mean field Hamiltonian
HMF =
1
2
∑
~Q,~p
(
c†
~Q+~p,↑ c
†
~Q+~p,↓ c ~Q−~p,↑ c ~Q−~p,↓
)

 ~Q+~p 0 ∆
( ~Q)
↑↑ (~p) ∆
( ~Q)
↑↓ (~p)
0  ~Q+~p ∆
( ~Q)
↓↑ (~p) ∆
( ~Q)
↓↓ (~p)
∆
( ~Q)∗
↑↑ (~p) ∆
( ~Q)∗
↓↑ (~p) − ~Q−~p 0
∆
( ~Q)∗
↑↓ (~p) ∆
( ~Q)∗
↓↓ (~p) 0 − ~Q−~p


c ~Q+~p,↑
c ~Q+~p,↓
c†
~Q−~p,↑
c†
~Q−~p,↓
 +
∑
~Q,~p
 ~Q−~p. (S40)
This representation contains singlet and triplet components.
The dominating symmetry cannot be deduced in this form.
B. Single mean field
We consider only one order parameter, in which case the
mean field Hamiltonian reduces to
H′MF =
∑
~Q,~p
(
c†
~Q+~p,σ
c ~Q−~p,σ′
)   ~Q+~p ∆( ~Q)σσ′ (~p)
∆
( ~Q)∗
σσ′ (~p) − ~Q−~p
 (c ~Q+~p,σc ~Q−~p,σ′
)
.
(S41)
S4
It can be diagonalised straightforwardly, and we obtain
H′MF =
∑
~Q,~p
(
γ†
~Q+~p,σ
γ ~Q−~p,σ′
) (E+ 0
0 E−
) γ ~Q+~p,σγ†
~Q−~p,σ′
 , (S42)
with E± = 12 ( ~Q+~p −  ~Q−~p) ±
√
( ~Q+~p +  ~Q−~p)2/4 + |∆( ~Q)(~p)|2.
Note that in contrast to regular BCS theory, this Hamiltonian
has no particle-hole symmetry, E− , −E+.
The gap equation reads
∆
( ~Q)
σ,σ′ (~p) = −
1
N
∑
~p′
V (
~Q)
~p,~p′
〈
c ~Q−~p′,σ′c ~Q+~p′,σ
〉
(S43)
= − 1
N
∑
~p′
V (
~Q)
~p,~p′
∆(~p′)
2
√
ζ2
~p′ + |∆(~p′)|2
(
f~p′ + f−~p′ − 1
)
,
(S44)
where f~p = (exp(E+(~p)/kBT )+1)−1, and ζp = ( ~Q+~p + ~Q−~p)/2.
Due to the lack of particle-hole symmetry, the expression does
not simplify to the usual gap equation, since
f−~p =
1
eE+(−~p)/kBT
=
1
e(E+(~p)−( ~Q+~p− ~Q−~p))/kBT
, f~p. (S45)
Thus, in the continuous limit we obtain
∆
( ~Q)
σ,σ′ (~p) = −
|V0|
2(2pi)2
∫
d2 p′
1
2
cos(px + p′x)a + cos(py + p′y)a − cos 2Qxa − cos 2Qya
(ω0/c)2 +
∣∣∣~p′ − ~p∣∣∣2
∆
( ~Q)
σ,σ′ (~p
′)√
ζ2
~p′ + |∆~p′ |2
(
f~p′ + f−~p′ − 1
)
. (S46)
As we will describe in the next section, the deviation from a
conventional BCS theory are negligibly small; at least, when
we are determining the critical temperature.
C. Critical temperature
We wish to switch the integration over the full Brillouin
zone in Eq. (S46) into an integration along the Fermi surface,
and one integration along the energy axis ζ. To find deviations
from conventional BCS theory, we write
f~p′ + f−~p′ − 1 = 1e(ζ+δ)/kBT + 1 +
1
e(ζ−δ)/kBT + 1
− 1, (S47)
where δ denotes the deviation of the quasiparticle dispersion
from ζ. Expanding around δ = 0 (at the Fermi surface), we
find
f~p′ + f−~p′ − 1 ' − tanh
(
ζ
2kBT
)
+ 2
(
δ
kBT
)2 sinh4(ζ/(2kBT )
sinh3(ζ/(kBT ))
+ . . .
(S48)
Linearising Eq. (S46) near Tc, and switching the integration
variables to an integration along the energy axis, and along
the Fermi surface, we obtain the eigenvalue equation (6) of
the main text. The energy integration yields for the first term
in Eq. (S48) the well-known result∫ ~ωc
0
dζ
ζ
tanh
(
ζ
2kBTc
)
' ln
(
1.1.3~ωc
kBTc
)
, (S49)
and we find that corrections to this term are suppressed expo-
nentially,∫ ~ωc
0
dζ
ζ
sinh4(ζ/(2kBT )
sinh3(ζ/(kBT ))
∼ exp
(
− ~ωc
kBTc
)
. (S50)
Hence, for the determination of the critical temperature, we
can neglect the deviation from particle-hole symmetry, and
evaluate Eq. (S46) with f~p′ + f−~p′ −1 ' − tanh(ζ/(2kBT )). The
critical temperature is then connected to the largest eigenvalue
of the linearised gap equation by [5]
kBTc = 1.13~ωce−1/ν, (S51)
where ν is a solution of the eigenvalue equation (6) of the main
text. Using A = 5×10−5 andωc = ω0, we obtain Tc = 2 K. For
A = 10−5, this would even increase to Tc = 68 K (However,
in this case the eigenvalues grow to order of unity, ν ∼ 1,
and our weak-coupling approach may no longer be adequate).
This approximation cannot account for a finite range of photon
momenta in the cavity. So we compare these results in the
following with an alternative calculation in section IV D.
D. Check: long-range approximation
Here, we consider the full gap equation for s-wave pairing
symmetry. The p-wave case could be treated analogously, but
here we are only interested in an estimate for the critical tem-
perature.
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At finite temperature, the gap equation is given by
∆(
~Q)(~p) =
∑
~p′
V (
~Q)
~p,~p′
2N
∆(
~Q)(~p′)√
ζ2
~p′ + |∆( ~Q)(~p′)|2
(
f~p′ + f−~p′ − 1
)
.
(S52)
In the thermodynamic limit, We obtain Eq. (S46). To solve
this integral equation analytically, we note that c/(aω0) ∼ 104
in the THz regime, so the interaction V~p,~p′ decays very quickly
in k-space (i.e. it is long-range in real space). Thus, only a
very short range of wavevectors will be affected, and we can
write approximately,
1
(ω0/c)2 +
∣∣∣~p′ − ~p∣∣∣2 ' a0δ(~p′ − ~p), (S53)
where a0 is chosen such that the both sides of Eq. (S53) inte-
grated over the first Brillouin zone yield the same result, i.e.
a0 =
∫
BZ
d2q
1
(ω0/c)2 +
∣∣∣~q∣∣∣2 (S54)
' 2pi
∫ qmax
0
dq
q
(ω0/c)2 + q2
, (S55)
where we introduced a momentum cutoff qmax for the in-plane
photon momenta supported by the cavity in the second line
which we discuss below. We then obtain
a0 = pi log
1 + ( cω0 qmax
)2 . (S56)
The factor 2pi in Eq. (S55) stems from the integration over
the azimuthal angle. The momentum cutoff qmax evidently
depends on the cavity geometry. Our present model of two in-
finite cavity walls sustains arbitrary q-values, and we can set
qmax = pi/a. In this case, we obtain log(1 + (pic/(aω0))2) ' 20
(for the values in GaAs). In practice, however, only a finite
range of photon momenta will be sustained. To estimate a
lower bound for these, we note that the minimal photon mo-
mentum in a cavity of length L in the x/y-plane should be
qmin = pi/L. In [4], this length is L = 45 µm, yielding qmina =
3.3 × 10−5, and thus log[. . .] ≥ log(1 + (1/3)2) = 0.1. In [6],
the cavity length is given by L = 2 µm, thus qmin = 8.7×10−4,
and log[. . .] ≥ 2.9. In the following, we assume the logarithm
to be on the order of unity,
a0 ' pi (S57)
The approximation (S53) turns Eq. (S46) into a simple in-
version problem, and we obtain at zero temperature
∆
( ~Q)
0 (~p) =
√(
piV0
∑
i=x,y
(
cos 2pia − cos 2Qia)
4(2pi)2
)2
− ζ2
~p,
(S58)
for |ζ~p| < piV0( cos 2pia − cos 2Qia)/(4(2pi)2), and zero other-
wise, and the critical temperature
kBTc '
∆
( ~Q)
0
2
, (S59)
where ∆(
~Q)
0 is given by Eq. (S58) evaluated at the Fermi sur-
face. For typical values in GaAs heterostructures and using a
cavity compression V ∼ λ3/(2 × 104), we obtain V0 ∼ 10−3t,
and the critical temperature
Tc ' 2 × 10−4 KA . (S60)
Thus, the cavity-mediated interaction can give rise to su-
perconducting condensation in the milliKelvin regime for a
wavelength-limited cavity. This temperature is already orders
of magnitude larger than those predicted for the free space in-
teraction. The additional enhancement of the vacuum field in
nanocavities then pushes the critical temperature into an ex-
perimentally accessible regime. For A = 2 × 10−4, we thus
obtain Tc ∼ 1 K, and for A = 10−5, Tc ∼ 20 K. This is roughly
in agreement with the previous estimation in section IV C.
V. QUASIPARTICLE HAMILTONIAN
To determine the energy dispersion, we diagonalize the
Hamiltonian [10]
HMF =

~k ∆
( ~Q1)
~k
∆
(− ~Q1)
~k
∆
( ~Q2)
~k
∆
(− ~Q2)
~k
∆
( ~Q1)∗
~k
−2 ~Q1−~k 0 0 0
∆
(− ~Q1)∗
~k
0 −−2 ~Q1−~k 0 0
∆
( ~Q2)∗
~k
0 0 −2 ~Q2−~k 0
∆
(− ~Q2)∗
~k
0 0 0 −−2 ~Q2−~k

,
(S61)
where we define ~Q1 = k0(1, 1) and ~Q2 = k0(1,−1). The length
k0 is obtained from the requirement  ~Q = 0. This Hamiltonian
contains the mean field values ∆(
~Q)
~k
at all four nesting vectors.
We approximate the mean fields by exponentials
∆
( ~Q)
~k
= ∆0 exp(−(~k − ~Q)2/(2σ2)), (S62)
where the width σ is estimated from a fit to the leading eigen-
function [see Fig. 1(d) of the main text] at the given electron
density, but the results do not depend sensitively on this width.
Furthermore, we fix ∆0 = 10−3t (corresponding to a critical
temperature in the low-Kelvin regime).
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